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QUARTERLY BUSINESS CAPITAL EXPENDITURES 
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This paper reports on the research under- 
Lying the business capital expenditure equations 
used tn RDX1, the experimental aggregate model 
of the economy betng developed tn the Research 
Department of the Bank of Canada. The views ex- 
pressed are the personal views of the authors 
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PREFACE 


This study explains the theory and empirical experiments 
underlying the two business fixed capital expenditure equations 
used in RDX1, an aggregate quarterly model of the Canadian economy. 
Econometric descriptions of behaviour are never final, even when 
the behaviour in question is fairly straightforward. In the field 
of investment behaviour, where decision-makers and researchers 
alike operate under conditions of considerable uncertainty, almost 
any equation must be regarded as a stopgap whose use is only jus- 
tified under the pretext that it is temporary. Even while research 
is continuing it often makes sense to stop and chronicle the pro- 
gress to date, in part to help others on the same route and in 
part to clarify the remaining problems. When one must produce 
some equation or other in a specified time, as we had to do for 
the RDX1 model, there is an added incentive to spell out progress 
to date so that the equation can be duplicated for the aggregate 
model. 


To Ian Stewart and the rest of the group assembling the equa- 
tions for the aggregate RDX1 model, we are grateful for the ques- 
tions they raised that eventually led to a number of subtle flaws 
being removed from our data and specifications. If an independent 
group had not been trying to duplicate our equations on the basis 
of our written reports, a number of mistakes in both would have 
remained undiscovered. The experience has taught us to institute 
such duplication wherever our equations are to be put to use, and 
to write up our equations in such a way that other researchers 
should likewise be able to obtain the same results. Thus we have 
written our report describing our experiments in some detail, and 
in a serial manner. Even if the chronicle of our search may not 
always make gripping reading, at least our footsteps should be 
clear. 
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We would be grateful if other investigators would let us know 
when they succeed where we have failed. 


The Research Department of the Bank of Canada, though not re- 
sponsible for any of the views in this paper, did provide excel- 
lent research facilities, a stimulating environment and lots of 
encouragement for a search that had many discouraging moments. 


Robert G. Evans John F. Helliwell 
Harvard University University of British Columbia 
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QUARTERLY BUSINESS CAPITAL EXPENDITURES 


A. Introduction 


Efforts to construct models of the capital investment process 
in Canada on a quarterly basis are of necessity somewhat constrained 
iechelweSCODC wm LIvitneetirsStmp lace. anosd1sacoregation, Ismpossipie 
beyond the level of non-residential construction and machinery and 
equLpmenta expenditure. ssince. quarterly sdatasat a finer slevedsdosnot 
exist mervenetneaagunegate quarterly. fapures.are: ratherssuspect, 
being built up from price and employment data for construction and 
from shipments data for machinery and equipment. Thus there are 
NO@reals ¢cicureseatealleonea.quarterlyiibasis:, 


There are two ways of dealing with this situation. One way 
is to proceed as though the quarterly capital expenditures figures 
were actual observations and hope that the errors in the variables 
are not large and not systematic enough to bias the resulting es- 
timates seriously. This approach precludes disaggregated invest- 
ment equations, but ties in straightforwardly with an aggregate 
quarterly model. 


A- second way of dealing with the problem is to look further 
afield for alternative sources of investment data, even if that 
involves moving out of a strict quarterly framework. In Canada, 
one has to go to the results of the annual investment survey to 
find a direct measure of investment put in place during a particu- 
lar time period. The survey provides no information about the 
quarterly allocation of investment outlays but does allow disaggre- 
gation to the sector,. the industry, or even the enterprise level, 
and provides forecast as well as actual capital expenditures for 
each calendar year. This survey information supplies an alterna- 
tive route to aggregate quarterly investment equations and the 
only possible source of either quarterly or annual disaggregated 
capital expenditures equations. The way we envisage using this 
information in a quarterly model is to have equations explaining 
the most recent annual investment forecast, equations (called real- 
izations functions) explaining the difference between the current 
annual actual and forecast expenditures, and a non-stochastic 


scheme for allocating the estimate of the current year's actual 
expenditures among the four quarters. The forecast equations and 
the realizations functions would be unusual in that, although the 
values of the independent variables would change each quarter, the 
dependent variables (being based on observed annual figures) would 
have the same values in four successive quarters. The success of 
this approach depends on the quality of the forecasts and realiza- 
tions functions, and on the a priori plausibility of whatever 
scheme is used for the quarterly allocation of the estimated an- 
nual actual expenditures. There can be no straightforward contest 
between this approach and the first approach using the quarterly 
expenditures data, since there are no actual quarterly expenditures 
data to provide a standard of performance. The second approach is 
not likely to explain the existing quarterly expenditures Series 
as well as the first approach. Nor is it intended to do so, since 
the second approach specifically rejects the assumption that the 
present quarterly series are the best approximation to investment 
actually put in place during the quarter. In pursuing the second 
approach, we have done a considerable range of experiments with 
realizations functions; to be reported in a separate paper. For 
the aggregate quarterly RDX1l model,’ however, we are relying en- 
tirely on the first approach, both because of its simplicity and 
because of the apparent plausibility of our results. 


The present paper deals only with our experiments using the 
quarterly national accounts figures for machinery and equipment 
(M&E) and non-residential construction (NRC) as the dependent 
variables. Section B presents the model and discusses the basic 
data. Section C presents the results of our first phase experi 
ments explaining gross capital expenditures. The experiments 
presented in Section D use the results of the first phase equa- 
tions to construct net investment variables which are then used 
in attempts to find the influence of financial factors on the 
size and timing of investment outlays. 


There are more data problems encountered at this stage, as 
the price data both for capital goods and for output are not re- 
liable enough to provide any measure of the relative cost-of-cap- 
ital services figuring prominently in the Fisherian theory of 


‘an experimental prototype model of the Canadian economy which is under devel- 
opment in the Research Department of the Bank of Canada. 
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optimal investment. Some efforts were made to work with existing 
price data but these were not successful. The data referring to 
the cost of finance also gave rise to conceptual and estimation 
problems. 


Section E presents the final phase two equations and puts 
them through some preliminary forecasting tests. Section F de- 
scribes some further experiments designed to improve the M§&E equa- 
tion and runs our final equations through further forecasting tests. 
The preferred equations are, as usual, a compromise between the 
type of structure that we would like to see on a priori theoretical 
grounds and the equations that our existing data would support with 
some degree of plausibility. Our final equations are quite satis- 
factory on any aipriori criterion, but they. are not perfect. and 
they do not embody all the effects that we would like to see. This 
may be due to inadequacies of data, to mistaken specification, or 
COPDOtH. 


B. The Model 
1. Preliminary Structure 


The model we have used for both non-residential construction 
and machinery and equipment investment is a flexible accelerator 
pattern with the basic equation: ” 


i = a + b(KGAP), + cK (1) 


t-1 
Here 1? is gross investment quarterly, Kt-1 is the size of capi- 
foalestock at, the end otequarter, t-ls)so cKpo7 represents meplace- 
ment investment and c is an estimate of the proportion of the 
capital stock that is replaced in each period. (KGAP), is the 
accelerator term, representing the discrepancy between desired and 
actual capital stock, which then gives rise to new capacity- 
expanding investment in period t. Since time is required both 

for the investment decision to be taken and for the plant and 
equipment to be produced and installed, we assume that present 
expansionary investment put in place is composed of investment 


*The definitions of all the variables used in the paper are set out in Appen- 
dix B. 


related to a number of past periods' capital shortages, so: 


n 
(KGAP), = = W.(K ) (2) 


Bas 
= 

i) 
a 


A change has to be thought to have some permanence before it 
is used as a basis for planning additions to productive capacity. 
Although current information is probably more relevant to expecta- 
tions than are long past values of variables, the past values may 
still have some importance in helping to decide whether current 
values are good indicators of the future. Thus, several past val- 
ues of some variables are likely to have some importance when 
decisions are made about what expenditures should be undertaken. 
The relative importance of various lagged values presumably depends . 
on the type of variable whose future values are being forecast by 
the decision maker. Once decisions have been made about what 
capital expenditures to undertake, the actual capital expenditures 
will be distributed among subsequent time periods. If it is pos- 
sible to separate investment decisions from investment expenditures 
then these two sorts of lag may be distinguished. In Canada, we 
have only the aggregate quarterly expenditures data to explain, so 
there is no chance of sorting the pre-decision formation of ex- 
pectations from the post-decision time distribution of actual ex- 
penditures. Thus, all we can get from our data is a single lag 
distribution, which may be considered to be a convolution of the 
pre- and post-decision distributions. It is important to remember 
this fact, lest we be tempted to regard the W; as the lag distri- 
bution of expenditures behind appropriations*® (expenditure deci- 
Sions), and b as a measure of the elasticity of expectations. 
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Since there will be times when we have to make assumptions 


*"Appropriations" refer to allocations of funds by firms for specific invest- 
ment projects, and provide the best evidence about the timing of investment deci- 
sions. If appropriations data are available, it is possible to estimate separately 
the time shape of the variables influencing investment decisions and the lag struc- 
ture linking investment decisions and actual outlays. Almon [1] and Hart and Sachs 
[25] have attempted to explain the latter relationship using U.S. data, while Hart 
[12] has also made some efforts to explain appropriations themselves. There are no 
Canadian appropriations data, so we could not follow this routine. 


4 


about the separate time structures of the pre- and post-decision 
lag structures, it is worthwhile exploring the possibilities. Un- 
der what circumstances might it be possible to regard the Wj as 
the lag structure relating appropriations and actual expenditures? 


1. If the structure of the W; is very close to the lag struc- 
tures explicitly relating the National Industrial Conference Board 
U.S. quarterly appropriations to actual expenditures, then we 
should be more willing to interpret the W, in the same way, having 
regard to the dangers involved in assuming that U.S. experience is 


directly applicable to investment behaviour in Canada. 


Qe Gethesderinieionnor kK includes all the past values, ap- 
propriately weighted, of the variables influencing current invest- 
ment decisions, then the case becomes stronger for treating b as 
a scale factor indicating the elasticity of expectations with re- 
spect to the weighted combination of past values of the variables 
affecting K~. If it were possible to so interpret b, then the 
W; would be left to represent only the lag between appropriations 
and actual expenditures. 


Our definition of kK involves only Y; as a proxy for future 
output, while it is likely that a weighted average of several re- 
cent values would provide a more appropriate measure." If, for 
example, the appropriate way of measuring expected future output 
were to use all past values with geometrically declining weights, 
then our Wj are the weights resulting from the convolutions of 
two lag structures. What could we say, in this case, about the 
relationship between the two component distributions? Not much, 
beyond saying that the actual lag distribution of expenditures 
behind appropriations must reach a peak sooner, and be more compact, 
than the associated distribution of Wj. 


The important conclusion from this discussion is that no em- 
pirical tests within our present framework will allow us to tell 
how our single lag distribution relating past experience to current 
expenditures can be split into pre-decision and post-decision dis- 


“This implies regressive expectations. Extrapolative expectations are also 
possible, in which case the appropriate value for expected future output would be 
an extrapolation based on recent output values. 


b) 


tributions. This fact becomes important when we are including pol- 
icy variables in our investment equation. If, for example, a policy 
variable enters K* in the same way as does Y;y, we are thereby 
assuming that lagged values of the policy variable enter into the 
formation of expected future values with exactly the same weighting 
pattern as past values of Y enter into the determination of ex- 
pectations about future output.° This problem is avoided in those 
instances where it is appropriate to include policy variables lin- 
early (i.e. independently of KGAP) in the investment equation. 


Whatever difficulties we may have in deciding how to interpret 
b and the ue in our model, we can be sure that different sizes of 
b and patterns of Wj could lead to damped or noose oscillatory 
movements in the size of the discrepancy between Ky and Ky-_}, 
and hence in the level of investment.® The smaller is b in our 


°This will not be true if the policy variable also affects the lag distribution 
relating appropriations and actual expenditures. In this case, there is still a 
fixed way in which expectations are assumed to be formed about future values of the 
policy variable, except that it is no longer the same as the way in which past » 
influences expectations about future output. 


°For example, assume that b=l1, W,=1, W.=0, i#2, and the system is in equilib- 
rium, with replacement investment always equal to depreciation. In period 0 


desired capacity changed by 1. 


New capacity desired Investment 
(end of period) 
0 1 0 
1 i 0 
2 0 i 
5 -1 i. 
4 -1 0 
s 0 -1 


But if b=.5 we get the sequence 


0 1 0 

1 1 0 

2 5 5 

3 0 5 

4 pas 25 

5 = 325 0 

6 te15 B25 
7 0 a 25 
8 0625 tx0625 


BRO a. M4y'8 To false caiXei pel Dose co Stats eb eheh cinta er Mine a <hele PAR eaeT a NN s Og aR and the sequence converges 


Clearly a different structure of W. is needed to remove the oscillatory pat- 
tern, but the smaller value of b leads to a more plausible behaviour pattern. 
Businessmen do not react immediately to all of an apparent capital shortage; they 
initiate a few projects and wait to see if the shortage persists. 
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model, the more likely it is that the model will predict a fairly 
smooth pattern of investment expenditures in response to a sus- 
tained change in Kt. If the W; in each case are representative 
only of the lags between decisions and actual expenditures, we 
would expect the b for the MGErequations to be higher than for 
NRGeedua €10NS ss wellis: 1seso=because stheeftaster depreciation, rate 

on M&E means that the forecasts relevant for M&E investment are 
shorter term than those on which NRC decisions are based, and hence 
theprelevantaMGgesoutput, torecastssare: more: lakely:, to: be. closely. 


related to currentsoutput. 


The composition of Ke is of course one of the key aspects 
Ofethesmoded i Or situa seonmthe desaredyleveli ort capital sstockica- 
Dacity that all the varzvables: of ‘neoclassical’ investment, theory. 
Arepeocused.™ elisonceassumes thatathe level ofveapital ‘services 
supplied is proportional to the size of the capital stock,’ then 
tae desired level of capital services is that at which the marginal 
Produce vaitysO: Capitalgisecquals to ttsanec rental value: stheslat— 
Leretakingmintonaccount purchase price, expected lite staxetactors ., 
and the firm's internal rate of discount. Working within a pro- 
duction function context, the marginal productivity of capital 
Semlces seca. Desderi ved) rom tne, Level Ofsoutpute, shor Oursanieial 
experimentation, however, given the weakness of our data on the 
pracessot Capitalwand output, the, lack of variance in the taxes pol- 
icy series, and our simple lack of knowledge about firms' internal 
discount rates, we decided to start with a much simpler formula- 
tion. We assumed that firms had some desired capital/output ratio, 

t2 

which could be approximated by the formula 2% (K/12Y) 5 where 

i=1 
Y is some measure of the level of output of the economy and K 
DS thescaplcalestock: salnispimplicsutnat over asthree:yearipertod: 
tiethisoiselongs,enough toseliminate, the icycle. investors :aresgener— 
ally satisfied with their capital/output ratios. This historical 
experience embodies all the tax, price, and discount-rate factors 
bearing on the desired level of K and assumes that on the average 


7Jorgenson [14] [15] [17], Hall and Jorgenson [11], Bischoff [2], Resek [23] 
and others make this assumption in relating the determination of investment to an 
explicit production function. The validity of the assumption is questioned by 
Tobin [27], but in the absence of independent utilization data there would seem to 
be no alternative. 


over a long enough period desired capital stock has in the past 
been equal to actual capital stock. Applying this ratio to the 
Current rlevelsoL OutputEy elds: 


12 
eK) 1 eee (3) 
isl 


On examining the residuals from our initial experiments, 
however, we observed that the twelve quarter average appeared to 
be too short to take inethe Canadian business cycle. sloncersperi. 
od movements in output tended to shift the desired capital/output 
ratio. around in’ a cyclical manner. This»being ther case, we 1itted 
a trend capital/output ratio by a type of trend-through-peaks ap- 
PLOdclL, lcaging tO. 


nS oth , 
K = (K/Y) ve (a5) 


Experimentation with both forms, indicaced. nab tnestaccer 
Was.clearly Superior. intsecouldsbesbecause at s1senoOu sels ture 
toe the longer ‘cycles; 10) could also be tunatepy etic eiiomitonugd 
trend-through-peaks we allow historical capital/output ratios to 
embody the cost-of-capital-services variables that we could not 
measure explicitly without requiring the assumption that desired 
Capital/output ratios are. equal to the average for recent years- 


2. The Measurement of Capttal Stock 


Me usevot the accelerator model rests-2on the assumption 
thatwdata exist On thersize Ol tie caplealmctock moanceutlemcani 
tal stock at end of last period enters into replacement investment 
through the rate of depreciation and into capacity-expanding in- 
vestment through the accelerator term.  BUG.,O01 Courses, dalason tne 
Size of the capital stock in Ganada on-a quarterly basis do not 
exist. here are estimates of the totals stock om an annual basis 
ups to 1955" [15]5 and tor manufacturing: [24 |eup. tO 1900nsei nus le 
is necessary to compute stock figures using the quarterly invest- 
ment flows built onto a base year stock figure. This procedure in 
turn requires certain assumptions about the length of life of cap- 
ital assets and the depreciation patterns associated with them. 


For a number of reasons, both theoretical and computational, 
8 


we chose to use an exponential decay rate depreciation pattern of 
thestormn: 


(4) 


Here I is gross investment, Ky and K, are net capital stocks 
at the end of periods 0 and 1, and p is the rate of deprecia- 
tion. This form has the advantage that we can use the same measure 
of capital stock both in our accelerator term KGAP and in our re- 
placement investment term, an equality previously taken on faith. 
But as Griliches points out ([9] p. 123), replacement investment 

is equal to the depreciation of the gross capital stock, while the 
accelerator term depends on the supply of capital services avail- 
able or on the net capital stock. Only if one uses an exponential 
depreciation rate is the replacement proportionate to the net stock 
of capital, so that the same K, can be used in both parts Crecue 
equation. 


Further theoretical and empirical support for the exponential 
rate is marshalled by Jorgenson. (See [17] pp. 139-140.) He cites 
a theorem in renewal theory to the effect that replacement will be 
proportional to accumulated capital stock independent of individual 
equipment replacement patterns provided that the capital stock is 
constant or is growing at a constant rate —in the probabilistic 
sense. (See Parzen [21] pp. 180-1 or Feller [8] pp. 285-293.) 

The latter assumption may be acceptable. In addition, there is 
the finding of Meyer and Kuh ([19] pp. 91-94) that no significant 
"echo effect" exists in U.S. investment flows; there is no 'bunch- 
ing' at regular lagged intervals following high levels Of Invest — 
ment. 


At the computational level, the exponential rate has the ad- 
vantage that it can be derived from the flow data and a base peri- 
od figure by successive application of (4). Thus a Stock Series 
for any given po can be calculated rapidly by computer, while 
straight-line assumptions would be more tedious. This is not 
merely an argument for the easy life; given the present state of 
our ignorance on the length of life of capital assets it sma 
significant advantage to have a generating procedure that enables 
us to search rapidly over a range of possible depreciation rates 
and to choose that which seems most satisfactory. This, in turn, 
requires a criterion of choice, and again our model has the advan- 
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tage of providing such a criterion. It assumes that replacement 
investment is some proportion c of net capital stock. But re- 
placement investment equals depreciation, which is some proportion 
0 of net capital stock. Consequently we need only calculate sev- 
eral stock series for different 0, plug them into an estimating 
equation of the form (1), and choose the value of po for which 
the estimated value c and the assumed value po converge to 
equality. This decision rule is of little help if convergence is 
not observed, but fortunately for us, convergence was found to be 
regular and quite satisfactory. An acceptable rate for non-resi— 
dential construction was found quite swiftly, while for machinery 
and equipment a wider band was searched. Table 1 lists the values 
of o which were tested, together with the depreciated value of 
an investment of 1 after several terms of years under the vari- 
OUS Gepreciation rates. 


This approach, however, has sidestepped the whole question 
of technical progress. We have assumed above that depreciation 
means actual physical deterioration; but of course this is not 
true. “Particularly for machinery and equipment wthere, 1ssancon— 
stant improvement in the quality of new machines and our capital 
stock series should take account.ot this fact. Itetne Valuenon 
0 is assumed to include both physical deterioration and the rate 
of ‘embodied technical progress, then our net capital stock is ea 
Solow-type 'vintage' capital stock [26] in which capital of dif- 
ferent ages is weighted according to its productivity. This is 
clearly ‘the concept needed: in our accelerator term, .in whichsthe 
desiredtcapitaly stock 1sarelated to sthe Vevelmor soutput saere. 
desired scapi tals actually Che-desired product ivesservicessor 
capital, and consequently we wish to use a stock series whose com- 
ponents are productivity-weighted. But we face a problem in the 
replacement term, in that our convergence test now assumes that 
thesfaster the rate;ot stechnical progress... the raster the ratesac 
which old capital loses value through obsolescence (assuming a 
constant, rate of physical deterioration) and the larger 1s re- 
placement investment as a proportion of last-period's capital 
stock. .,but technical progresswimplies sthataless Capitals now 
needéd to produce avgiven levelsot capital sservices, ssonthateror 
given output the value of ‘the capital stock talls. jlf; roreexan- 
ple, output is|being held constant, then the faster thesvalue or 
the capital stock falls (through increased productivity) the larger 
the proportion of investment which we call 'replacement' invest- 
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ment. It is true that under such circumstances our accelerator 
variable would be negative and the actual level of net investment 
would probably also be negative; but what sense can one make of a 
large positive 'replacement investment! term when the value of the 
net stock is falling, a term whose coefficient increases the faster 
is the fall? It is clear that technical progress obscures the 
meaning of the convergence test which was our primary criterion 

for the value of 0. 


This problem does not appear to have been faced in the current 
investment literature, and it tends to leave one in a clefts stick. 
One can assume that the depreciation rates found by the convergence 
test are actual physical deterioration, and that technological 
progress is not significant. Then the appropriate value for capi- 
tal stock in KGAP would be less than we have assumed due to the 
increase in productivity which we have assumed away. Moreover one 
may find that c =o for values that are hard to explain on the 
ground of physical deterioration alone. Alternately one may ac- 
cept the fact that embodied technological progress takes place, 
and that our value of 0 is both a deterioration and an obsoles- 
cence factor. This removes the bias in capital stock as a compo- 
nent of KGAP but forces us to assume that ‘replacement’ investment 
is replacement of both obsolete and worn-out equipment, not up to 
existing levels but up to some datum capacity level that grows at 
the same rate as the embodied technical progress rate, such that 
the dollar value of capital stock is held constant. 


In the aggregate, the rate of embodied technological progress 
is slower than the rate of growth of output, since output is a 
function of the growing quantities of inputs as well as tne 1n— 
creasing (embodied and disembodied) efficiency of capital goods. 
Thus when we assume 'replacement' investment to be large enough to 
keep productive capacity growing at a rate equal to the rate of 
embodied technical progress, we are still leaving a considerable 
amount of gross investment to be explained by movements of the 
variables influencing K*. The corresponding assumption at the 
level of the firm is that regular gross investment outlays are 
made in amounts more than sufficient to maintain the productive 
capacity of the firm's plant but less than required to maintain 
the firm's share of the growing market. We are, therefore, sup— 
posing that decisions to invest so as to maintain a constant share 
of a growing market are not made automatically (as are the 're- 
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placement' decisions) but in relation to what is happening in the 
markets for goods and finance. Whether it is most appropriate to 
assume that the amount of investment sufficient to increase capac- 
ity at a rate equal to the rate of embodied technical progress is 
the amount of investment not related to recent changes in the in- 
centives to invest, cannot be settled a priori. In principle, 
there is no reason why all gross investment should not be influ- 
enced by the driving variables in the investment equation, but we 
are never surprised to find that any particular functional form we 
use in fitting the equation contains a term that is either a fixed 
constant or a fixed proportion of the lagged capital stock. It is 
often helpful to regard this fixed proportion as replacement invest- 
ment, particularly if it helps us to derive an approximate series 
for the capital stock. One must be careful, however, not to rely 
too much on the implied distinction between replacement and ex- 
pansionary investment expenditures. 


Whatever decay rate is selected, the above procedure requires 
that we develop a base year stock from which to build our series. 
We calculated the bench mark value for both NRC and M&E in 1957 
constant dollars, net capital stock as of mid-1949. Since our 
data set begins in 1947, we have in fact chosen Kjg and must work 
back to Kg and forward to K7g for each capital stock series. 
For manufacturing stock at this date we took Rymes' Set 1 esti- 
mates ([24] p. A6) based on the midpoints of the assumed range 
of "lives". Estimates in index form (1949=100) for most other 
non-manufacturing industries were published by the Dominion Bureau 
of Statistics [5]; the absolute numbers for these industries were 
supplied by the Business Finance Division of D.B.S. 


These industries do not, however, include the industrial sec- 
tor Finance, Insurance, and Real Estate or the Commercial Services 
subdivision of the service sector. For these, estimates are avail- 
able in the work of W.C. Hood and A.D. Scott. (See [13] Appendix 
Table 6B-3, pp. 435-444.) Their estimates are in 1949 dollars, 
and no adequate deflation method being available we assume that 
their estimated proportion of industry accounted for by Finance, 
Insurance and Real Estate and Commercial Services in 1949 could 
be extended to the D.B.S. data. These two components made up 
6.80% of construction-type stock and 3.73% of machinery and equip- 
ment. Extending these proportions to our data requires us to as- 
sume also that they would apply to the 1957 dollar values as 
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well; this could be awkward if there have been marked differences 
between price movements in these sectors and in private industry 
as a whole. Such differences are unlikely to be large, however, 
and the smallness of these two sectors makes it improbable that 
our bench mark could be significantly affected. 


The stock bench mark figures are: 


Net Capital Stock at Mid-1949 
(millions of 1957 dollars) 


NRC M&E 

Manufacturing“ 3,785 2,963 
Agriculture™* 19206 1,569 
FOrescry 148 74 
Fishing §& Trapping 8 94 
Mining, Quarrying, § Oil Wells 557; 25) 
Construction 79 255 
Transport, Storage § Communication 4,342 1,809 
Public CU Gita ties 25314 680 
Trade L557 SUF 
Sub-total La R76 8,072 
(93.20%) (96.27%) 

Finance, Insurance, Real Estate, 
& Commercial Services 1,005 512 
(6.80%) (3.73%) 
Total 14,781 8,384 


* M&E includes $250 million Capital Items Charged to Operating 
Expenses. 
** MG&E includes farmers' personal and farm commercial vehicles. 
Since the flows cumulated on this bench mark are the 
National Accounts investment flows, it is clearly desirable that 
bench mark coverage corresponds to flow coverage. Unfortunately 
correspondence is not quite exact because D.B.S. stock data are 
on the Standard Industrial Classification, which differs slightly 
from the National Accounts basis. The National Accounts basis 
includes in the personal sector "all private organizations which 
are not established for the purpose of making a gain, e.g. char- 
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itable institutions, municipal hospitals, and universities." (See 
[a peell 7, para. 98.)- Investment by such institutions assincluded 
in the Business Gross Fixed Capital Formation category. On the 
other hand, non-commercial institutions directly administered by 
any level of government, e.g. municipal schools and federal and 
provincial hospitals, are included in the government sector. (See 
(4ivpee 1355. paraved 78. a) Investments byasuchjinstrtutions! doessnot 
enter into the flow series. But capital stock data are not broken 
down in this manner; the Standard Industrial Classification lumps 
all such institutions into the Community Services sub-sector no 
matter which authority administers them. Hood and Scott give one 
overallostocksfigure ford"Institutionse™ »AlLocation! by; the: rela= 
tive shares of government and non-government institutions in gross 
investment for 1949 is also impossible, since no breakdown of the 
National Accounts data is available, and examination of the figures 
in Private and Public Investment in Canada makes it clear that 
their breakdown of Private Institutions by function does not cor- 
respond to the National Accounts division by administering agency. 
(See [3] any recent year.) Since no juggling of the figures seemed 
dukely sto yield a satistactory split, it appeared best to exclude 
institutions entirely from the bench mark. The capital in ques- 
tionnis very thardstorvaluevinutermmssofiats capitalized service 
production, and new investment is unlikely to be responsive to 
economic stimuli in any case. It would be preferable to exclude 
non-commercial institutions from the flow series as well, but 
existing data do not permit this. Moreover, in terms of the ag- 
gregate model, this would simply generate a further and not very 
important exogenous sector. On balance it is unlikely that this 
small inconsistency would have any material impact on our estimates. 


Closing the model now requires only some specification of the 
lag pattern in equation (2), again a matter on which we had no a 
priori information. There are two ways in which a lag pattern can 
be chosen; either by some maximizing process generating the lags 
within the model, or by pre-selection of a range of plausible lags 
and testing of the resulting equation. The first type of approach 
is exemplified by the Koyck transform and more generally by the 
Jorgenson rational distributed lag [16], the latter providing con- 
siderable flexibility in the final choice of pattern. Such a 
scheme, however, requires the inclusion in the estimating equation 
of one or more lagged values of the dependent variable. If the 
equation residuals are autocorrelated, as the investment series 
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are, the resulting parameter estimates are particularly unreliable. 


Inithe first’ placejathes coefficients ons the independentevar= 
iables are asymptotically biased as shown by Malinvaud [18]. In 
addition the standard errors of both the coefficients and the de- 
pendent variable are severely understated as shown by the early 
Montes Carloutestseof) CochraneyandsOrcutt? [6]. Noreycan. one) rely. 
on the standard autocorrelation tests, since the residuals of the 
fitted equation areimot® so7autocorrelated asi themtrue residualse 
making the Durbin/Watson statistic biased towards 2.0. (See 
Nerlove: and)Walliss [20]7) .Thas problemimssapparentsaini they fitted 
equation itself,’ since. it hastrequently been -observedsthat. Gana 
dian quarterly investment functions, including a lagged invest- 
ment term, yleld very good fits with=coefficientsi near! 079) 0n 
lagged investment and very little significance on anything else. 
We have checked this formulation with a Jorgenson-type lag and 
confirmed the phenomenon; it therefore appears that no meaningful 
structure can be located from a quarterly investment equation 
with a lagged dependent variable. 


We thereforeofell backroncanta priori specitication ofud 
range of lags, shown in Table 2 and charted in Appendix B. These 
lagsawill sheréafter be referred, to asmiabelled inithestabie:eaaihe 
long lag pattern conforms roughly to the lag between appropriations 
and expenditures derived by Almon [1] for Total Manufacturing in 
the U.S., the others are merely attempts to search over a broad 
band. Early experiments indicated that the PP group of lags 
involving a two-quarter start-up lag produced markedly inferior 
results; they were dropped very early on, and no results are re- 
ported. It was expected that the machinery and equipment equations 
would tend to fit better with the shorter lags while the longer 
lags would produce better results on the non-residential construc- 
tion accelerator; this is in fact what was found. 


The polynomial technique of fitting distributed lags used by 
Shirley Almon [1] provides an alternative method of deriving lag 
weights from the equation itself, which avoids both the lagged 
dependent variable and the use of several highly collinear lagged 
values of the independent variables. We did not use it for our 
main analysis largely because the computational capacity to apply 
the technique became available only late in the project. In ad- 
dition, our use of seasonally unadjusted data limited the useful- 
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ness of the technique, at least for the machinery and equipment 
equations. By making the seasonal dummies multiplicative with the 
accelerator term, we have an equation with four separate accelera- 
tors, one for each quarter. The polynomial technique uses as re- 
gressors linear combinations of the independent variable whose ef- 
fect is hypothesized to be lagged, and the number of such regres- 
sors depends on both the degree of the estimating polynomial and 
the constraints placed on it. A third- or fourth-degree polynomi- 
al would require two or three regressors respectively, which with 
the seasonal pattern would be eight or twelve. Since there are 
other terms in the equation besides the accelerator, the number of 
variables begins to press against the available degrees of freedom. 


Polynomial lags were fitted to seasonally adjusted data, using 
an equation containing only lagged capital stock and the accelera- 
ton, to serve. as*ia, checkson) the, pre-set" lag patterns=. The Jensth 
of lags was set at eight quarters for M&E and eleven for NRC, and 
the polynomial used was of third degree, equal to zero in periods 
trl, -andse t=n..) she resulting patterns are shownein) Table. 2. eatcer 
dividing through by the sum of the polynomial weights to break out 
the lag pattern alone. As can be seen, the NRC pattern is very 
close to PLLAG; in fact, an equivalent equation fitted to season- 
ally adjusted data using the PLLAG pattern was identical with the 
polynomial equation to the third significant digit. In the case 
of M&E the polynomial pattern differs somewhat from the pre- 
determined lags and yields a better fit in a simple seasonally 
adjusted equation — as of course it should. It was therefore 
carried forward for testing in more complex equation formulations, 
while the NRC polynomial lag was not. In these later experiments, 
however, the polynomial lag lost its superiority over the pre- 
determined patterns. 


C. Estimation — First Phase 


The model embodied in equations (1), (2), and (3) was the 
initial test vehicle from which information was derived concern- 
ing the depreciation rate, the lag structure, and the relevant 
output measure. The dependent variables throughout this phase 
were .gross investment in non-residential construction (DB 146) [29] 
and in machinery and equipment in constant 1957 dollars (DB 147), 
unadjusted for seasonal variation, as reported in the National 
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Accounts.® Because we were working with raw data, our equations 
had to embody a seasonal adjustment pattern; and it was found after 
some experimentation that modifications (1') and (1'') were most 
successful for non-residential construction and for machinery and 
equipment respectively. 

I +, a.Q, a a, + D(KGAP) | +5.CK GL!) 


NROOE 1 28 t-1 


Merge 12, * 2&5 * 422, + a ,Q) + BQ, CKGAP) | + b,Q, (KGAP) | 


! 
+ b,Q,(KGAP), + b,Q,(KGAP), + cK, , (1") 


niieceportedsequations are fitted. in’ these, forms. 


The independent variables at this stage were capital stock 
series constructed on various depreciation assumptions and output 
variables in seasonally unadjusted constant dollar terms. For 
output, two variables were used, Gross National Expenditure 
(DB 157) and Real Domestic Product less Agriculture. The former 
is simply the National Accounts series, while the latter was con- 
structed from the index of Real Domestic Product less Agriculture 
(DB 2565, 1949=100) computed by the D.B.S. Industrial Output Sec- 
tion se by Obtaimingaa single LOS/edollar quarterly output t1cure 
Proms) by. oOo. and dividinosthis=by the same quarter index value we 
were able to derive an expansion factor 43.9472 which when multi- 
plied by the output index yields a constant dollar output series. 
The RDP series is superior to GNE conceptually in that by excluding 
the agricultural component it eliminates both a strong and irrele- 


SThe 1965 figures for both NRC and M&E were revised by D.B.S. after being put 
on Databank. First phase testing as reported in Tables 3 and 4 is with unrevised 
data, second phase is revised data. The revisions are: 


1965 1Q 2Q 3Q 4Q 
NRC 

Old 553 710 951 925 

New 576 725 971 924 
M&E 

Old ys 964 861 982 

New 783 1,003 905 1,003 
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vant seasonal and a pronounced year-to-year fluctuation in crop 
value that is probably not closely related to investment behav- 
iour. Also the Domestic rather than the National basis is clearly 
superior for an accelerator variable. On the other hand, GNE has 
as usual the virtue of simplicity and is easy to link with the 
other equations of a small model. Using RDP commits one to ex- 
plaining the difference between national and domestic output even 
if agriculture is simply added as exogenous. We decided to work 
with both variables as long as possible, as the comparison between 
the two would be both interesting and useful. 


A considerable number of equations were fitted at this stage, 
and presentation of the significant equations, let alone of all 
results, would take up more space than it would be worth. Rather 
than giving the actual equations, Tables 3 and 4 present the im- 
portant features of each to show the patterns emerging. Thus 
Tablers elves the results: trom fitcing (i) (2) (o)ptOteNhGmco 
three different depreciation rates and a variety of lag patterns, 
using as output both GNE and RDP less Agriculture. The statistic 
0 - p is the assumed value of the depreciation rate shown at the 
side of the table, less the calculated value 6 or c, the coef- 
ficient of Kt_}. b is simply the coefficient of the accelerator 
variable. t-test values are not given; but all variables at this 
stage were strongly significant with the exception of some of the 
seasonal constants in the NRC equations. All equations are fitted 
1953-1965 using Ordinary Least Squares (OLS). 


Table 3 supplies partial answers to three questions. Conver- 
gence of op and 6p for NRC is clearly focused: on 01, although 
the GNE results suggest a rate slightly higher than .01 and the 
RDP results a rate slightly lower. Examination of the rates of 
convergence shows that the implied range is between .0090 and 
-O105 in all cases; given the uncertainty attaching-to all such 
measures the choice of op = .01 seemed the most reasonable. It 
is clearly superior to any of the others. Moreover, although 
three of the RDP results suggest that .01 is somewhat high, the 
PLLUAG result is right, on target. By the other criteria inelable 5 
RDP is the superior output variable and PLLAG is the superior lag 
pattern for RDP. Consequently, its performance on the convergence 
test should carry some extra weight. In addition, similar equa- 
tions, fitted to seasonally adjusted data using the GNE output 
measure, gave back calculated values of c within .0005 of .01 
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in all cases, being right on .01 several times. 


None of the other derived statistics in Table 3 cast much 
lightson; thesquestion of, thesappropriate value of #0.) Clearly, 
higher values of R2 and D/W represent superior equations; in ad- 
dition higher values of b_ generally were more significant and 
were taken as indicative of better performance. This choice re- 
flects a bias on our part in believing that our accelerator tends 
to underrepresent the reaction coefficient when it is misspecified; 
but given our small estimates of b, this is probably happening. 
These three criteria are relatively insensitive to the choice of 
Demand esuciaSensitivitysasmthey dovexhibiteisiconiictine.. \ BUt 
thes convercence, evidence seems, sufticiently Strongeas to justaty 
choosing p = .01 per quarter as the appropriate rate of depreci- 
ation for non-residential construction. This works out to 3.99% 
per year, or about 80% of the 5% declining balance rate, the max- 
imum rate at which Class 3 buildings may be depreciated for taxa- 
tion purposes. 


The other criteria do give some evidence on the choice of out- 
put variable, in that RDP is marginally superior to GNE by every 
measure for all combinations of po and lag patterns. The superi- 
OLityelsonotigveaty bul tes: oratitying ly consistent.” Because 
of the potential usefulness of GNE in a small aggregate model, and 
because the margin of superiority is small, it was decided to carry 
the GNE-based equations forward to the next testing phase as well; 
DUCERDEat Sac leanlyathe preternedmoutpuc, Variable. 


PostOueLNemlagupatt ern mmnenestnemey1dencen1 Seno gui ceas@ 
clear. The shorter MLAG pattern is slightly inferior by almost 
all tests; this was confirmed by a number of other experiments 
which also rejected PSLAG and SLAG quite conclusively. As among 
the other three, the RDP equations show PLLAG as superior on all 
tests with PMLAG second when ranked by RZ, but LLAG second if b 
or D/W is used. The margin of preference is very very small. With 
the GNE output variable, the R2 test ranks them PMLAG, PLLAG, 
LLAG, but the other two tests are inconclusive. Other tests, in- 
cluding the seasonally adjusted data using GNE, confirmed this 
generaleparterneand, che ditterencessarcialisvery smalico The poly- 
nomial lag calculated from seasonally adjusted data is very close 
to PLLAG, sufficiently so that no further testing on the polynomi- 
alppatternvappeared justified: yOn thesbasis of this information 
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PLLAG was accepted as the superior lag, but further tests were 
done with PMLAG, as well, to provide a check on the results. 


We emerge from this phase of experimentation with information 
on the choice of depreciation rate, lags, and output variables, 
all more or less in accord with our a priori expectations and with 
a satisfactory structure on which to build. But our equation fits 
are not spectacular, and it is clear that much of the R¢ at this 
stage comes from picking up the seasonal. Our parallel seasonally 
adjusted equations gave fits of about 40%. And our pitifully low 
Durbin/Watson statistics make it clear that a great deal of system- 
atic unexplained variance remains; this is as it should be. We 
certainly do not expect to explain all the systematic behaviour 
of investment with a simple output accelerator and would be very 
suspicious if we did. 


The M&E results reported in Table 4 follow much the same pat- 
tern as Table 3. The only difference in equation form is that the 
seasonals now enter multiplicatively with the accelerator variable; 
an equivalent pattern tested in NRC led to no improvement or even 
slight deterioration due to loss of degrees of freedom. Thus b 
for M&E must be calculated as the average of the accelerator co- 
efficients. The convergence test points to a pe of .050 with the 
GNE results suggesting a very slightly lower rate and the RDP per- 
haps a little higher. Again, seasonally adjusted equations con- 
firmed the results derived at this stage. In addition, p = .050 
exhibits slight but consistent superiority on all other tests of 
the equation, a feature that was not present in the NRC results. 
Consequently p = .05 seemed the appropriate choice, leading to 
an annual rate of 18.65%. This is slightly below the maximum per- 
mitted depreciation rate of 20% per year for Class 8 assets. 


On the choice of output variables, again RDP is superior. 
With the exception of the marginally higher D/W for GNE-SLAG, all 
tests point to RDP over GNE. In general, the margins of superior- 
ity are even smaller than for NRC, but they remain consistent. As 
for the lag pattern, SLAG seems generally inferior. Tests were 
also run on LUAG, PMLAG, and PLLAG, but they produced significantly 
worse results. The polynomial pattern is better than SLAG in most 
respects, but behind PSLAG and MLAG. These results are confirmed 
in the seasonally adjusted data, except that there, of course, 
the polynomial lag is better. This is as it should be; after all, 
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the polynomial lag was derived from seasonally adjusted data. On 
this basis we decided to use PSLAG and MLAG as our primary experi- 
mental pattern but to keep the polynomial pattern on the shelf and 
to test it out at later stages to see whether it might dominate a 
more sophisticated equation. 


As for the overall quality of these equations, the same gen- 
eral comments apply as to NRC. Here the fit is not quite so good, 
but it is also less dominated by seasonal factors. The seasonally 
adjusted equations pick up about 55% to 60% of the variance in 
this form. It is possible that the seasonal adjustment procedure 
is removing some systematic components of the error variance. 


As mentioned above, the pattern of residuals from testing the 
accelerator model with K* defined by equation (3) suggested that 
the averaging-period was too short. The ‘equilibrium' capital/ 
output ratio was shifting with the cycle, reducing the impact of 
thewaccelerator at-ithevend of each=cyclical phase’) Consequently. 
new K~ were defined according to equation (3') based on a trended 
value of the capital/output ratio. Fitting a linear or log trend 
was not an adequate method of handling this problem, as it tended 
to be thrown off by the strong upswing at the end of the data peri- 
od and by the abnormal conditions prevailing in the early postwar 
period. For RDP as the output variable a trend-through-peaks 
method was used in which relative minimum K/Y ratios were iden- 
tified in 3Q56 and 4Q65. On the assumption that this represented 
full capacity output, and that desired output was 95% of full capac- 
ity, a linear desired K/Y ratio could be fitted through these 
two points. The ratio of desired output to full capacity output, 
95%, is a bit high relative to similar U.S. work —the McGraw-Hill 
surveys suggest 90% to 92%. (See Phillips [22].) But examination 
of the series of actual K/Y suggested that 95% was a more reason- 
able value, and use of a slightly high value covers the possibility 
that our base quarters do not represent 100% utilization of capac- 
ity. Even in those quarters more could have been squeezed out; 
using a 95% ratio if the actual ratio is 90% implies that in the 
peak quarters output was only .90/.95 = 94.7% of the absolute max- 
imum possible. The resulting trended K/Y series of course de- 
pends on the value of po used in constructing the capital stock, 
but for NRC with p = .01 the value of K/Y in 4Q49 was 3.214 
and the quarterly increments were +.009271. For M&E with op = .O5, 
the base value was 1.786, and the quarterly increments were 
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-.005438.° Generating a similar series for GNE could not be done 
by the same sort of trend-through-peaks because K/Y always 
reaches a minimum in the third quarter due to the agricultural 
component. Its year-to-year values are heavily dependent on the 
state of the crops, and the concept of a full capacity output be- 
comes at best dubious. Consequently the trend value was reached 
by a process of averaging, inspection, and Antuations or slack 
thereof. The outcome of this process was a base value of 2.590 

in 4Q46 for NRC (op = .01) and a quarterly increment of +.009524. 
For M&E (p = .05) the corresponding figures are 1.562 and -.004762. 


The resulting model, composed of equations (Ltaliae (2 s)ieae coin) 
for NRC and (1''), (2), (3') for M&E, was then refitted couric 
gross investment series from 1953-1965. Sincés, (351) does. note re = 
quire twelve initial quarters for averaging purposes, it would 
have been possible to cover a broader time period. But compara- 
bility suggested that it was preferable to run all equations on 
the same base period. Lag patterns were restricted to the two 
best for each class of investment; PMLAG and PLLAG for NRC and 
PSLAG and MLAG for M§E. The range of depreciation rates was also 
reduced; M&E was fitted only for p = .047 and p = 050. FOG 
NRC a new series p = .009 was generated to compare with p = 
LOLOF 


°Calculation of (K/y)! (K/y)! is calculated by deriving the series (K/Y) from 
the values of RDP divided into the capital stock used, Kypc and Kyp. This yields 
a series which troughs in 3Q56 and, we assume, in 4Q65. The level of output in 
these two quarters is assumed to represent full capacity output. It is then assumed 
that with the existing capital stock, yD = .95y ,» and (K/Y)? = (K/Y?) . Thus we di- 
vide K by .95Y for each of the points 3Q56 and 4Q65. These two points on thes fine 
(K/Y)D then allow us to calculate the trend (K/Y)?. 


F 3Q56 4Q65 
YX 6,930.47 NORT4S Ot 
\¢ 63585795 9,635.86 
Kurc 22,803.40 36,682.31 
E NO, HIZ St 13,856.06 
ey NRC oe 3.807 
ME 639 1.4379 
There are 37 quarters between these peak values, implying rates of change of 
3.807 - 3.464 14579) =" 1059 
ish id es ee = + .009270 for NRC and og ee Ae -.005438 for M&E. Going 


back 27 quarters to 4Q49, we get a base-quarter value of 3.214 for NRC and 1.786 


for M§E; going back a further 12 quarters to 4Q46 we get 3.097 for NRC and 1.851 
for MG&E. 
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The results of this set of experiments are given in Table 5, 
again in test statistic rather than in equation form. In general 
they confirm our previous results. There is some question con- 
cerning the choice of depreciation rate; for M&E the RDP conver- 
gence results confirm .050 but the GNE results suggest .047. Since 
RDP is the preferable output series, this may be taken as net sup- 
port for .050. Moreover the calculated value of po is seen to 
be more sensitive to the initial choice of p in this specifica- 
tion. The other test statistics also give qualified support to 
our choice, although on R¢ the pattern is reversed. GNE gives 
better fitsetor .050>) RDP itor. 047. “The b cockimcient is uni- 
formly higher for .050, and the Durbin/Watson statistic is weak 
all round. For NRC neither value converges well. But all other 
teste statistics, support: .0l over <009. The margins of ‘cho1cerare 
uniformly small, but, with some misgivings, .01 was held to be 
confirmed as the preferred rate. 


To the other questions addressed to these data some clear- 
cut answers are given. The trended K/Y ratio of (3') is clearly 
superior to the moving average form of (3) and by a large margin. 
R2 rises by .10, or between 1/3 and 1/2 of the residual unex- 
plained variance. The b coefficients are up from 50% to 100%. 
And even the Durbin/Watson statistics are markedly improved, al- 
though the autocorrelation problem is obviously still extreme. 

We can now substitute (3') for (3) without looking backward. 


Moreover, RDP is again superior to GNE on all tests, leading 
to the conclusion that further experimentation with GNE was un- 
necessary. In view of its conceptual and experimental superiority, 
RDP was obviously the variable of choice, and for simultaneous 
model purposes it would be preferable to derive RDP from GNE with 
an exogenous agricultural component rather than use the GNE var- 
iable in the investment equation. This conclusion was strength- 
ened by preliminary testing of financial variables, which sug- 
gested that the RDP form might be more sensitive to their impact 
than the GNE form. This result in itself is of Sufficient im- 
portance to lead to the rejection of GNE. 


With respect to the lag structure, the picture is less clear. 
PLLAG is superior to PMLAG by all tests, but never by very much. 
In view of the accumulation of evidence from the polynomial var- 
iables, from seasonally adjusted equations and from these exper- 
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iments, the margin of superiority is probably enough to justify 
choosing PLLAG as the optimal structure. It would be nice to be 
more certain. On M&E, however, we changed our ground somewhat. 
Observation of the statistics shows PSLAG superior to MLAG on al- 
most all counts, with the strongest superiority in the GNE form. 
Yet PSLAG has always been a bit worrisome, because it peaks three 
quarters back. Fifty per cent of the lag weight is concentrated 
in one quarter. Given the seasonal tendency for M&E investment 
to peak in the second quarter and output (particularly GNE), to 
peak in the third, it was possible that PSLAG was picking up points 
for its seasonal pattern. This led us to choose MLAG over PSLAG. 
The PSLAG pattern was never a very convincing one a priori in any 
case. At this point, therefore, a priori prejudice and seasonal 
misgivings won the day over experimental results — but we tried 
not to let it happen again. 


This experimental phase completes work on the basic model. 
We now have a structure for both NRC and M&E that can be used for 
further analysis. Our depreciation rate assumption for NRC may be 
somewhat low, and that for M&E somewhat high. Our net NRC total 
stock rises faster than Rymes' NRC stock in manufacturing [24], 
but then manufacturing makes up a smaller proportion of NRC than 
of M&E in any case. Also our M&E total stock rises more slowly 
than Rymes' manufacturing figures [24], but this can be explained 
by the rising share of manufacturing in total M&E stock as che 
importance of the railways, for example, declines, and by the fact 
that our depreciation rate contains an embodied technical progress 
factor. 


The lag patterns chosen, PLLAG for NRC and MLAG for M&E, are 
comfortably in accord with a priori expectation. The longer NRC 
construction period means that new plant cannot be provided to 
meet unexpected short-term changes in demand. Thus we would ex- 
pect to find a longer, flatter distribution of NRC expenditures 
behind changes in current output. The relative success of the 
PLLAG distribution and the low estimated value of b in the NRC 
equation support these expectations. 


On other counts, however, our model is clearly still incom- 
plete. The fits of about 80% of total variance are not bad for 
investment equations lacking lagged investment; but they are far 
from spectacular. The gross autocorrelation of the residuals 
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suggests, first, that our parameter estimates are a lot less 
significant than our t-tests (all over 2.0) would indicate, and 
second, that there is plenty of systematic variance left to ex- 
plain. And finally our equation provides no scope whatever for 
financial factors, policy variables, or any of the 'interesting' 
determinants of investment. We have an investment sector that 
can be influenced only through current output, and then only with 
long lags. 


D. Estimation — Second Phase 


The next phase of our work requires the development of more 
interesting variables of a financial nature and the specification 
of ways in which they enter the model. Here we would like to cap- 
ture the impact on investment of interest rates, credit conditions, 
cash flow, tax provisions, relative goods prices, and all the fac- 
tors that influence the discounted present value of a stream of 
future returns. Since the depreciation rates for each class of 
investment have been selected, explanatory equations are now fit- 
ted to net investment calculated by the scheme: 


fags 1o-9oK 


it t t-l ee 


where p is .01 for NRC and .05 for M&E. In this way we restrict 
the coefficient of Kzt_] to its hypothesized correct value, pre- 
venting it from influencing our decisions about other variables. 
We also reduce the proportion of total variance explained by our 
basic model, thus giving our new variables more scope in which to 
play their: roles. 


There are several specifications possible for a model with 
new variables added. If we denote F, as a general financial 
variable, we could have any of the following forms: 
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(KGAP) | (7) 


I, = a + DF (KGAP), (8) 
a m 
I. = aot b(KGAP, ) +d i yee (9) 


where V; are weights summing up to one that may correspond to 
the Wi. Clearly (9) includes the case Vo = 1, Vj = 0, (itz Oe 
in which Ft enters currently and linearly. Specification (6) 
implies that the variable affects the desired level of capital 
services, thus entering directly into the choice of inputs to the 
implicit production function. In a static, neoclassical world 
this is the appropriate specification since the level of invest- 
ment cannot be influenced at any other point. Specifications (7) 
and (8) imply, on the other hand, that the speed of reaction of 
investors is sensitive to financial conditions, that their accept- 
ance of a given capital shortage may be faster if ‘other condi- 
tions#vare favourable (Specification, /) > or that previously jiniti- 
ated projects may be put in place faster (specification 8). Both 
formulations have the difficulty that (Kf - Kt-1) will frequent- 
ly be negative, and even KGAP will sometimes be so. In this case, 


mechanical application of (7) or (8) leads to the sign of ya 
changing with that of KGAP; this is, of course, wrong. To avoid 
this problem form (7) and (8) can be fitted with Fy, multiplied 
only by the positive values, in the form: 


+ 
= ! 
I. fae b, (KGAP) | + boF, CKGAP) | C3) 
The idea that investors only react to financial conditions when 
desired net investment is positive is a plausible sort of formu- 
lation. 


Forms (6), (7), and (8) strongly suggest also that variables 
be used in some sort of index form based around one; this is nec- 
essary in (6) and desirable in (7) and (8) to avoid changing the 
value of b. If the reaction coefficient changes over the cycle, 
its long run value should not be influenced by Fy. This will 
only be true of our equations if the long run value of Fr is 
one, and if Fy and KGAP are uncorrelated. Finally form (9) im- 
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plies that a variable is influential in the investment process, 
either at the stage of initiation or at the stage of completion of 
projects, or somewhere in between (depending on the time-shape of 
the Vj), but its impact could not be captured in a theoretically 
satisfactory manner. Its correct specification has not been found, 
and the linear form gives a reasonable approximation. This is ob- 
viously preferable to excluding the variable. Several different 
specifications were used for V,;. Both NRC and M&E were tested 
with linear variables entering currently, then with lags equal to 
those used on the accelerator term— PLLAG and MLAG respectively. 
In addition, an intermediate J-lag was used, with weights 0.0, 
0250.,20.55,0225, O-10;;for bothiclassestof mimvestnent Finally 
some MGE specifications were also tested with the M&E polynomial 
lag shown in Table 2. 


The general variable F, was given content in several dif- 
ferent forms, both singly and in combination. In each case, ef- 
forts were made to assess the role a given variable played in the 
equation, since it was recognized that each variable could have 
several meanings. The variables used were: cash flowaratiog (GRR), 
the industrial bond yield (IBY), the industrial bond index CIBL)s 
which is simply a ratio of moving average to current values of 
the form: 


1 
ads 
IBI a IBY, _,/121BY, (10) 


the average yield on government securities (10BY) of over 10 years 
to maturity, the government bond index (10BI), the yield on a 
group of selected equities (EY), the equity index (EI) calculated 
as in (10), the bond/equity variable (BEY), which is a weighted 
average of IBY and EY, the bond/equity index (BEI), the stock 
price index (SI), and the current and future policy variables 
(CPV, ERV):. 


CFR is calculated from the sum of corporate retained earnings 
and depreciation allowances (DB 1393, DB 3711), deflated by the 
ratio of current dollar to constant dollar business spending on 
plant and equipment. The current dollar series are (DB 215 and DB 
216). This cash?flow, series) 1siritted storamiinear trend from 
1950 to 1965, and the CFR is the ratio of current to trend value. 
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CFR is intended to represent an availability constraint on invest- 
ment, based on the commonplace that internal funds have a lower 
Marginal cost to the firm than external funds.9 gilts intluence.is 
not clear-cut, however, because cash flow and profits are highly 
correlated, and CFR could play a strong expectational role. The 
Toles, OfalBY..sLBL, .LOBY « andalOBL are fainly clear-cut... They are 
intended to represent the marginal cost of external debt finance. 
But both IBY (which is the McLeod, Young, Weir index of ten in- 
dustrial bonds (DB 268)), and 10BY, (the average yield on govern- 
ment bonds of over ten years to maturity (DB 2764)), have substan- 
tial trend components. The latter series is clearly a less ade- 
quate representation of the marginal cost of external debt finance 
to the private sector (both of course are inadequate in that they 
represent average rather than marginal costs), but it has the ad- 
vantage of being the long rate generated elsewhere in the simul- 
taneous econometric model. 10BY should enter our equations in a 
Manner parallel to IBY, but, less,significantly. )viBl andsloBr yboth 
eliminate any trend in interest rates, but they are relative rather 
than absolute cost factors. This may be appropriate since (K/Y)? 
should reflect trends in finance costs. The present cost of fi- 
nance relative to its recent values might influence the speed of 
business reaction; presumably it should not influence Ky darect ly 
in the form of (6). An interest index that was picking up cycli- 
cal expectation factors might enter as in specification (6); but 
in this case favourable expectations would be associated with high 
current interest rates and low values of the interest index, and 
would have a lower value of Ky after multiplication by the in- 
dex. Thus there is no danger of expectations effects masquerading 
as cost effects in this specification; the two would have the 
opposite effect in the equation, and a strongly expectational in- 
terest index, used as-in specification (6), would wreck the ac- 
ceéleratom term: 


Variables EY, El, and SI are meant to represent compounds of 
cost and expectation factors. EY is the Moss, Lawson ratio of 
latest declared dividend at annual rates to current stock price 
forelté stocks A(DB 2705); Silvis the .b.5. Indexsotalndustmal 
Common Stocks (DB 2597), fitted to a log trend from 1946 to 1965 
and then taken as ratio to trend. SI should represent purely 
expectational factors. This variable compared with EY or EI can 
suggest whether the equity yield is playing an expectational or 
a cost-of-funds role, which is useful because IBY and EY jointly 


35 


may represent a closer approximation to the marginal cost of funds 
than does either one alone. On the other hand, an equity yield 
stronger than the bond yield suggests an expectational role that 
can be confirmed by SI. This type of combination is embodied in 
BEY, which is a quarterly series combining EY and IBY with weights 
equal to their proportionate shares in gross corporate new issues. 
This variable should play a cost role, but separate examination of 
IBY and EY is necessary to ensure that it is not dominated by an 
expectational equity yield. Finally, CPV and FPV were calculated 
to show the influence of the government's changes in depreciation 
provisions and in the sales tax on construction materials and ma- 
chinery and equipment. CPV calculates the present value of de- 
preciation provisions relative to 1Q51, adjusting for percentage 
changes in the price of capital goods due to the sales tax. The 
index is intended to parallel price effects, rising as the value 
of depreciation provisions falls. FPV is the expected value of 
CPV eighteen months hence on the naive assumption that investors 
believe what the government tells them. It is expected to enter 
the determination of b in ratio to CPV, while CPV should enter 
the determination of K*. The derivation of the two variables is 
described in Appendix A. 


At this stage the empirical results for NRC and M&E begin to 
diverge, as it becomes clear that different variables and differ- 
ent specifications are relevant to the two classes of investment. 
Consequently, reporting of the experimental results has been split, 
and NRC and M&E have been dealt with separately. 


1. Non-Residenttal Construetton 


In this section we shall discuss the outcome of the NRC ex- 
periments, some of which are presented in Tables 6 to 9. 


Tables 6 and 7 are largely unsatisfactory efforts to use a 
linear form for NRC. All the variables tested are strongly signif- 
icant, but they are, in general, wrongly signed. The cash flow 
ratio has the correct sign and is significant throughout, but 
tends to weaken the accelerator coefficient substantially. In 
current form, CFR does not lead to a strong fit, though it does 
have the desirable property of small and mostly insignificant 
seasonals. Shifting CFR to a PLLAG structure strongly increases 
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its significance and picks up over fifty per cent of the residual 
variance. On the other hand, KGAP is nearly wiped out and the 
seasonals rise sharply. The cash flow ratio clearly plays a 
strong role, although in this form it weakens our model. The 
great improvement achieved with CFR PLLAG suggests that non- 
residential construction programmes tend to be relatively inflex- 
ible once initiated and that the financial climate when the capi- 
tal shortage occurs is much more influential on the investment 
later put in place than are subsequent conditions. This holds 
whether CFR plays an expectations or a cash flow restraint role 
and is in line with a priori expectation. 


As for the financial variables tested, IBY is wrongly signed 
in all equations. In current form it adds strongly to the power 
of the equation, though with the wrong sign. It is not clear how 
this should be interpreted, whether it is acting as an activity 
proxy or whether the causal sequence is reversed — high levels of 
building driving up interest rates. Yet if CFR is a cash flow 
variable and operates with a lag, this implies that projects are 
financed when initiated, not on a pay-as-you-go basis. This is 
much more plausible, but then why are current rates so strongly 
correlated and lagged rates generally less so? Im any case it is 
clear that the appropriate interest cost variable has not been 
found. The current bond/equity variable BEY is off as badly as 
IBY wherever it is used and the same pattern recurs. For EY, 
however, the sign is correct in current form and strongly correct 
in lagged form. Since it diverges from the behaviour of IBY, EY 
is probably exhibiting its expectations variable aspect. When 
EY is combined with GER. and IBY, dll PLEAG, the latternsdrops out 
entirely and CFR loses much of its weight. Also the accelerator 
coefficient recovers substantially. This combination (with IBY 
excluded) is probably the optimal linear equation for NRC. All 
equations were run with linear variables in a JLAG format as 
well;’°® this gave results part way between current and PLLAG, as 
expected. JLAG CFR was better than current, but worse than PLLAG, 
and the interest and equity variables were also intermediate. 


An interesting aspect of the expectations problem is brought 
out by the use of the stock index PLLAG in Table 7. By ites © late. 


be see Taple 29 


ey! 


this variable is correctly signed, but it adds little to the value 
of the equation and knocks out the accelerator term. In conjunc- 
tion with, CER, however, it 11s, in turn. knockcdmout. ine, ecqud cy 
yield EY does not drop out in this way; on the contrary it adds 
greatly. to the power of the equations Whienvbwsis added tombe, 

R2 rises from .724 to .892 and, even when CFR is included, R2 
rises ‘trom -8/5 to .917-.” Thus’ 1tappearsmthately. 1s super loneco 
SI as an expectations index. Perhaps this is so partly because 

Sl is a stock pricé-index, while bY 1s 4 raurosotedaivicendsetc 
stock prices. EY thus abstracts from thesvariance Of scocks prices 
the amount related to the variance of current dividends, leaving 


perhaps a purer measure of optimism or pessimism about the future. 


Thus we strongly suspect that CFR is behaving like an expecta- 
tions variable rather than a cash flow constraint variable. This 
is interesting when compared with the statement by Michael Evans 
({7] p. 152) that: "Profit-type variables are more important as 
flow-of-funds variables rather than as expectations variables. 

Thus lagged rather than present values are more relevant in ex- 
plaining investment....\) Wien the second half of the statenene, 

we obviously concur. But does it really follow from the first 
half? Our results show CFR and EY competing for explanatory power. 
If CFR is not expectational, what is EY? Do we hypothesize that 
most new construction is financed by equity issue, hence the ir- 
relevance of IBY? We-would rather not. 


Since CFR appears to exhibit its main impact at the point of 
initiation of investment projects, and so to be most influential 
with a long lag, it wasSvtested directly on Kt as in formulation 
(6). This implies that desired capital stock is a function of 
the long run factors embodied in the trend capital/output ratio, 
the present level of output, and expectations about future output 
embodied in the CFR. As can be seen in Table 8, the equation in 
this form is greatly superior to current CFR and only somewhat 
inferior to the lagged-linear CFR: The coefficient on KGAP gains 
greatly in significance, but decreases in size, reflecting a sub- 
stantial increase in the fluctuations of the KGAP variable. When 
further linear variables were added, this accelerator coefficient 
displayed remarkable stability, moving within a range of one 
standard error. 


The bond yield, when added lagged to this format, is insig- 
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nificant; while the equity yield has a strong negative sign and 
helps the equation considerably. Most notably, however, the bond 
index PLLAG has the correct sign and is strongly significant. 

The significance of the bond index PLLAG is unaffected by the ad- 
dition of the stock index and only partially reduced by the equity 
yield. It is possible that a genuine cost-of-funds impact has 
been isolated. The performance of 10BI relative to that of IBI 
provides further evidence of a cost-of-funds role. A cost-of- 
funds argument would require 10BI to behave similarly to IBI but 
not so well, because presumably 10BI is a less appropriate measure 
of the true cost of finance to the firm. If instead IBI picks up 
expectational factors, nothing much can be said about the reaction 
of IBI and 10BI. In fact we find that 10BI is similar to IBI but 
raises the R“ less, has a lower coefficient, and is slightly 
less significant. These results are far from ‘proof! of the cost- 
of-funds hypothesis, but at least they fail to contradict Ge 


One further suggestive feature of the linear results is the 
strong performance of the trend term, a factor whose importance 
was clear from the residuals. By itself, the existence of such a 
trend is a rather puzzling feature. In conjunction with the sea- 
sonals, however, the trend performs even better, and the signif- 
icance of the other variables is greatly increased. That the 
size of the seasonal dummies should grow over time with the growth 
in NRC investment is a much more plausible feature. The trend is 
fitted from 1947 to 1965; this means that the rate of increase 
over the regression period (1953-65) is lower than it would be if 
the trend began in 1953. 


This procedure yields our final equation and enables us to 
finish with a very reasonable result. The fit is better than any 
previous results, and all coefficients are strongly Significant. 
The cash flow variable enters directly into the determination of 
the desired capital stock, suggesting an expectational role; but 
the bond index appears to be playing a cost or constraint role, 
and this is what we should want it to do. Both variables enter 
only with the same lag as the accelerator variable, suggesting 
that, once initiated, construction projects are not very flexible 
and do not respond much to more current conditions. Another en- 
couraging note is that the Durbin/Watson statistic is up sharply 
over all previous experiments. It is even possible at this level 
that autocorrelation is not present, though a look at the resid- 
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uals makes this a bit doubtful. In any case autocorrelation is 
not nearly so severe a problem as it has been throughout our ear- 
lier experiments. 


Breaking out the relationship between the interest rate and 
the quarterly investment level requires one to pass through two 
lag structures. The level of investment follows the bond index 
with a PLLAG pattern, and the index depends on the current and 
past twelve quarters' interest rates. The mean values of re 
and Ifac are $357 million and $626 million over the period 1953- 
Oss >Leands LOBIehave means Ofy.960l) and 7.9506. 7 Theirerespective 
coefficients are 303.61 and 290.13, leading to long run elastici- 
ties of net investment of .82 and .77, and gross investment of 
-46 and .44. These elasticities are with respect to changes in 
the bond indices and take eleven quarters to work through. The 
instantaneous elasticity of a change in the index is, of course, 
0, while the maximum response in any one quarter of Tae tora 
maintained change of 1% in the IBI is .14%. 


To show how a change in the interest rate would work through 
the index to affect net investment, we have hypothesized an ini- 
tial n-period equilibrium with IBY = 5% with a change to 6% in 
period t maintained in all subsequent quarters. The time pat- 
tern of response is shown in Chart 1, page 42. 


The accumulated reduction in gross NRC expenditures is $272 
million by the end of twelve quarters. Of course, one would ex- 
pect multiplierterfectsyons Y  toschangerthis#pattern sof response, 
but this would require a simultaneous model. The impact on quart- 
erly investment is falling, though still substantial. Thus the 
long bond rate operates with substantial lags and with no partic- 
ular force in any one quarter. 


Table 9 represents the outcome of experimentation with our 
policy variables, as well as with a slightly different model that 
did not work out. The first two equations represent the final 
equation from Table 8 with K* multiplied by 100/CPV, and in 
the second case, with FPV/CPV multiplied by the positive values 
of (Ky - K~.1) before the weighting pattern is applied. As can 
be seen, the use of CPV alone has almost no effect on the equa- 
tion; use of FPV and CPV together weakens the other coefficients, 
although adding to both R* and D/W. Unfortunately, not much 
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Chart 1 
REDUCTION IN GROSS NON-RESIDENTIAL 
CONSTRUCTION EXPENDITURE IN RESPONSE TO 
A 1% INCREASE IN THE INDUSTRIAL BOND YIELD 
0 


CHANGE IN EXPENDITURE 
-20 Millions of Dollars 


1.0 INDUSTRIAL BOND INDEX 


INDUSTRIAL BOND YIELD 


Uke AP he T+4 T+6 Wess: L4IO) title 


significance can be read into this result since the raw correla- 
tion between KGAP and KGAP* FPV is .9474. There has not really 
been enough variation in tax policy for our CPV and FPV variables 
to show themselves over the relevant data period. 


The last two equations are run on a model designed to evade 
the problem of the negative KGAP. Here the dependent variable is 
gross investment, and the initial model is broken up thus: 


n 


* 
KGAP = a WiC Ket ne WKN 280K ) 


This implies that depreciation investment is not an automatic 
factor entering currently and equal to the amount of capital 
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stock worn out; but rather is to be treated symmetrically with 
capacity-expanding investment. It will be subject to the same 
lag structure and the same elasticity of expectations considera- 
tions. Breaking up the equation: 


KGAP 


iH} 
m3 
= 
Aw 
+ 
sl = 
= 
= 
o~ 
cS) 
I 
_ 
—— 
Aw 
ct 
I 


KGAP1 + KGAP2 


Clearly the coefficient of KGAP2 should be (op - 1) times that of 
KGAP1 and both can be multiplied by any term whose influence is 
to be exerted on the speed of reaction. Unfortunately, as can be 
seen from the table, this model is most inadequate. The coeffi- 
cient on KGAP2 is wrongly signed and is too small relative to 
KGAP1. Moreover, the raw correlation between the two is -.9874, 
which may go some distance toward explaining the unsatisfactory 
structure. It appears that, while work in this direction might 
be interesting and useful, some way around the collinearity prob- 
lem would have to be found. And that is another paper. 


2. Machinery and Equipment 


The results for machinery and equipment are somewhat mixed, 
as shown in Table 10. The first seven equations in the table 
represent efforts to include current linear variables, and of 
these only CFR produces the correct sign with both significance 
and explanatory power. The IBY and the BEY have no significance, 
and IBY has the wrong sign; in conjunction with EY, IBY becomes 
correctly signed but is still insignificant. The substantially 
stronger performance of EY strongly suggests that this variable 
is expectational and is unconnected with the cost of funds. Both 
these indications are confirmed when the CFR is included in the. 
equations; IBY becomes slightly larger and positive, and EY loses 
significance. None of these variables add anything to CFR in the 
current form. 


When some variables were tested with the JLAG (0.0, 0.30, 
0.35, 0.25, 0.10), the interest rate variables gained in sign and 
significance. Results are reported only for CFR and BEY, but, in 
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general, equations on IBY and IBY plus EY were similar. Both var- 
iables had correct signs, roughly equal coefficients with IBY 
slightly larger, and coefficients summing to a value a little 
larger (absolutely) “than;the coefficient of BEYS Forsythe most 
part, the significance of the individual coefficients was slightly 
lower than the significance of BEY. 


This generally good picture is marred by a problem made ap- 
parent if CFR JLAG is compared with CFR current, the latter being 
obviously much superior. The coefficient is larger, the t value 
ico aer cater alG@acic R? is up. Thus IBY and EY have produced 
their good results only when included with a less satisfactory 
GFR variable: Since it /is clean that current%GFR is thevcorrect 
variable, we have to move to estimation of our linear variables 
with various lags in conjunction with the current CFR. Some re- 
sults from this procedure are shown in Table ll. 


The variables employed in this test were IBY, EY, BEY, IBI, 
EI, and BEI, all entering both currently and with MLAG, while CFR 
was entered currently. In addition, a trend term was entered to 
parallel the NRC results. From these regressions, all but the 
four reported in Table 11 produced wrong a priori signs and/or 
insignificant coefficients on the financial variables. The trend 
variable was completely insignificant. Of the current variables, 
only the expectational impact of EY, EI, and SI was picked up, 
and, as can be seen, the inferiority of SI as an expectational 
index was confirmed. EY had the correct sign; EI was even better 
and greatly strengthened the accelerator coefficients. But the 
impact of EI grows at the expense of the CFR, confirming the ex- 
pectational role of the latter. Best fit of all and a marked 
reduction in autocorrelation were achieved by using both EI and 
IBI currently; but unfortunately the strong negative coefficient 
of the latter makes this unacceptable. 


Efforts to include the financial variables with a MLAG pat-- 
tern were uniformly unsuccessful. All were insignificant, even 
the strong EI whose coefficient went almost to zero and took on 
the wrong sign. This seems a clear indication that financial 
variables at the point of project initiation are much less import- 
ant to MGE investment. Presumably such investment programmes are 
much more flexible and thus respond strongly to current expecta- 
tions as embodied in CFR or EI. Financial constraints do not 
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seem to be significant at either end of the process. Tests were 
also run with the JLAG pattern on the financial variables; but 
these were also of no help. Table 11 gives two of the equations, 
both with KGAP in MLAG, CFR in currently, and BEY in as MLAG and 
as JLAG. As can be seen BEY has the wrong sign and contributes 
nothing to the equation. This behaviour was general for the fi- 
nancial variables with either lag pattern. 


Efforts were also made to include the financial variables 
multiplicatively, but this was not successful. Carrying the CFR 
into K*, as had been done for NRC, was a complete failure; the 
average b coefficient was reduced by one-third, the RZ dropped 
below .60, and the Durbin/Watson was halved. Even so, the accel- 
erator remained significant; but it was clear that this form could 
not be used. This is at least a consistent result; our linear 
experiments have shown the strong superiority of current over 
lagged CFR. Efforts to bring in the CFR multiplicatively with 
KGAP or with (Ky 4 - Ky_4-1) were thwarted by the prevalence of 
negative terms, to be expected in total M&E, since the stock of 
such capital is growing less rapidly than NRC. Here the implica- 
tions of our required assumptions about embodied technical pro- 
gress may be returning to trouble us. A possible solution to 
this problem, unfortunately not considered until the experimenta- 
tion was completed, would be to use the reciprocal of CFR multi- 
plicatively with KGAP. It is possible that such a manoeuvre would 
set up the type of breakthrough achieved in NRC with CFR multi- 
plied by kK", but it is not necessarily so. The strong positive 
associations between present financial conditions and M&E invest- 
ment, combined with their complete impotence in lagged form, would 
be quite hard to reverse. The only helpful linear variable is the 
current equity yield, which apparently captures some aspect of 
expectations formation that the CFR does not. But this variable 
is hardly useful as a predictive tool. Thus the best equation 
appears to be simply the accelerator model with the current CFR, 
explicitly admitting that M&E investment is pretty responsive to 
current conditions but insensitive to most financial considera- 
tions. 


An effort was also made to insert variables that would indi- 
cate international influences on Canadian investment. A terms 
of trade variable (ratio of prices of goods exports to goods im- 
ports) and a ratio of 'world activity' to Canadian real domestic 
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product were used for this purpose. Both were tested linearly 
and, after dividing each series by its mean, multiplicatively 
with K*. In the linear form neither variable was Significant, 
while multiplicatively the terms of trade variable badly weakened 
the accelerator sihe activity ratio had little eftect. In ad- 
dition, the long rate differential between Canada and the U.S. 

was included linearly. Unfortunately the rates themselves are 
highly collinear (.97 simple correlation), and even in index form 
the U.S. and Canadian government long-term bond interest index 
variables have a simple correlation of .896. If both interest 
rate indices are put in the NRC equation, neither is significant, 
and the U.S. index has a negative sign. If the U.S. index is put 
in without the Canadian variable, it has a coefficient of 280 with 
a t value of 11.7. The Canadian rate thus appears to be a 
slightly more important variable than the U.S. rate, but the 
strong collinearity between them does not allow us to say with 

any certainty what would be the effect of a change in the Canadian 
rate with the U.S. rate unchanged. Unilateral changes have hap- 
pened to such a small extent in the past that econometric analysis 
cannot tell us what would be the result if it did happen. We are 
only able to say that our estimate of the effects on investment 

of a change in the Canadian rate are conditional upon the main- 
tenance of the 'usual' interest rate differential between Canada 
and ches UyS. 


E. Putting the Phase Two Equations to Work 


The experimentation thus far has simply involved the use of 
an OLS format to choose the optimum equation structure. We have 
attempted with some limited success to develop a theoretically 
justifiable structure that would perform adequately when fitted 
to our data period. For non-residential construction we now have 
an accelerator model embodying both expectations and cost-of- 
capital variables. Fitting the model produces the equation: 


1053 - 4Q65 (OLS) 


Lpee. Se yooargeeuo2=roes kee TQ, + 3.09 TQ 


pracy (4 196 )'e Se (206) haa = 
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10 
+ .0307 (KGAP), + 290.13 Z W,(1OBI), ; 
(13.70) (14.94) i=0 


SEE = 36.4 Woe UGS D/W = 1.31 


Tots as quarterly net investment in non-residential construction 
in 1957 dollars, calculated by subtracting from gross investment 
% of the capital stock at the end of the last quarter. VatelSea 
trend term, running from 1 in 1Q47 to 76 in 4Q65, andwthe,).Q5 
10 P. 
are seasonal dummies. KGAP is equal to 2 W. (Ky - Keay? 
i=0 
with W,; the same weighting pattern as used with 10BI. Eases 
the pattern labelled PLLAG Withs (Note aWaseceO. anoles y0650 Wz aay, 
Wits. 16 Wot aE We = S16, ANo7i =e ae Wolieme Emons PUES 
Wi9 = -04, and with all other Wj = 0. The K, are values for 
quarterly net capital stock, construction-type, derived with an 
assumed 1% quarterly depreciation rate. Ky is the desired level 
oficapacity, equal ton(Y))* (K/Y)? * (CFR)¢. The component var- 
jables are as follows: Real Domestic Product less Agriculture in 
constant 1957 dollars (Y;y); the trended capital/output ratio 
(K/y)!, which is the 'desired' ratio assumed to embody the various 
price, tax, discount rate, and other factors affecting the user 
cost of capital whose influence could not be measured directly; 
and (CFR);, which is the ratio of cash flow to its trend value, 
indicating both expectations about future sales and availability 
of internal finance. On the basis of experiments described above, 
we believe the expectations role to be dominant. 


10BI is the ten-year bond index, calculated by dividing the 
current value of the yield on government bonds of ten years and 
over to maturity into the average value of this yield over the’ 
past twelve quarters. It is intended to represent the marginal 
cost of external debt finance, although it is recognized that it 
measures the average relative cost of debt finance rather than 
the marginal absolute cost. An experimentation with the index 
form was clearly superior to the rate form, which was wrongly 
signed. The ten-year government rate was used because it is endo- 
genous to the overall simultaneous model; but it is theoretically 
preferable to use the industrial bond rate, which is the relevant 
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cost to private borrowers. Using this in index form yields: 


1Q53 - 4Q65 (OLS) 


1 =) U1) TOR AeA UNTO. 1 aeA4 SORTO) Ge 278 JO) 
(2.80) (4.04) “ (10.89) (6.81) 
10 
+ .0322 (KGAP), + 303.61 = W,(IBI), , 
(14.58) (15.06) i=0 
SEE = 36.2 Rise: $1936 D/W = 1.33 


As one would expect, this equation is slightly better on all 
counts, but as one would hope, it is very little different. Thus 
the use of the 10BI variable made necessary by the simultaneous 
model is an adequate approximation. 


The Durbin/Watson statistic, however, suggests strongly that 
the residuals from both these equations are autocorrelated. Con- 
sequently, though the coefficients are unbiased, their standard 
errors are underestimated. To see how serious this problem was, 
we performed a first-order autoregressive transformation on all 
our variables using a value of op = .35, derived from the Durbin/ 
WACSOleStat1Se1C, sand. ticnenreri teed: the soquation— snl nicer oduced: 


1Q53 - 4Q65 (AUTO, p = .35) 


n 
Iupc 7 70-91 TQ; + 2.01 TQ, + 4.84 TQ, + 3.06 TQy 
(1.64) (3.66) (8.91) (5.75) 
10 
+ .0307 (KGAP), + 291.43 5 W,(10BI), , 
(9.85) (10.40) i=0 
SEE = 34.1 Re = .935 D/Wh=21e71 


All standard errors have risen slightly, but in no case is the 
rise sufficient to cast serious doubts on the significance of a 
variable. The coefficients on the independent variables are ef- 
fectively unchanged. The new Durbin/Watson statistic suggests 
that some second-order autocorrelation may be present, but the 
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problem does not seem severe enough to warrant attention. 


The machinery and equipment investment equation is inferior 
to the NRC both in structure and in terms of goodness OAL Lt. 
The CFR variable as an expectation indicator turns out to be un- 
usable as a component of K*, because the accelerator drops out 
of the equation when CFR is used multiplicatively with Y, and 
GR CFR does however enter very strongly in a linear current 
form, and knocks out all other financial variables. Efforts made 
to include other cost-of-capital variables, as described above, 
led to insignificant coefficients and/or wrong signs. Nor was 
there any observable trend in the seasonals, although it did ap- 
pear that the strength of the accelerator varied over the year. 
Consequently the final equation form from the second stage exper- 
iments is: 


1953 - 4Q65 (OLS) 


Tye 7 7283-51 Qu) 2 21RST. QyueIS5 84400 ae 319.08 Q 
(4.65) (2.83) (4.68) (4.58) 
+ .142 Q, KGAP + o156 cQMGKGAP ene L2 4aQenKGAP 
(4.78) (4.62) (4.47) 
+ .174 Q, KGAP + 385.0 CFR 
(6.38) (5.52) 
SEE = 44.0 Rae 40 D/W = 0.73 


In this equation Ine is net investment in machinery and equip- 
ment, found by subtracting 5% of end-of-last-quarter stock from 
this quarter's gross investment. (KGAP)_ is defined as above ex- 
cept that: (a), K now refers to the stock of machinery rather 
than of buildings; (b), CFR) 1s)not included in kK”, and (c), the 
weighting pattern of W ; is now MLAG with Wo = 0, W, = eLOl 

W2 =9215; Wz = .30, 0 W4 t= «25; We = .15, We = .05, and with all 
other W; = 0. In this form also CFR appears to play an expecta- 
tional role; although its behaviour in the presence of stock mar- 
ket variables suggested a possible internal funds constraint as 
well. It is interesting that the behaviour of CFR differs in the 
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two equations — the current form being superior for M§&E while the 
lag is’ best’ for NRC. 


In this equation, autocorrelation is an even more severe prob- 
lem than in NRC, which probably reflects the less adequate speci- 
fication. It was also refitted after a first-order autoregressive 
transformation which used pp = .65, as indicated by the Durbin/ 
Watsongstatistic in’ thesOLSvequation: § The? results -from:this 
were: 


1Q53 - 4Q65 (AUTO, po = .65) 


ie =H 2188 ONG Paul 4180210) b= 281825. 0, aee249: 2270) 
(2.98) (151) (3.07) (3.00) 
+ .176 Q, KGAP + .159 Q, KGAP + .133 Q, KGAP 
(5.86) (5.19) (4.52) 


+ .181 Q, KGAP + 314.88 CFR 
(6.24) (3.79) 


SEE: =" 3345 Re = .892 D/W = 1.78 


The seasonal pattern is somewhat changed, and the average acceler- 
ator coefficient has risen from .144 to 162. The significance 
of the accelerator, however, is unchanged, and only the CFR falls 
Slightly. The equation fit is improved, and the standard error 
of estimate falls sharply. Again, some second-order autocorrela- 
tion may be present but is no cause for concern. 


The values of I” derived from the AUTO equations are then 
added to pK,_] to derive gross investment series for NRC and 
M&E. In Chart 2 the actual series are graphed against estimated 
values from equations fitted 1953-1965. In addition the equations 
were run forwards into 1966 and 1967 and compared with actual val- 
ues of those years. 


The OLS and AUTO equations are not significantly affected by 
Simultaneity problems, since only the current CFR in the M&E 
equation is simultaneously determined with investment. All other 
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Chart 2 


GROSS FIXED INVESTMENT FROM EQUATIONS 


FITTED 1953-65 AND USED TO FORECAST 1966-67 
Quarterly - Millions of 1957 Dollars 


Ro measures the fit of the calculated gross investment series over the 1953-65 estimation period. 
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variables are either exogenous or predetermined. Since the er- 
rors in the M&E equations are fairly strongly autocorrelated 

(Pp = .65), the forecast values from the equation are considerably 
influenced by the choice of the forecast horizon. The forecasts 
shown in Chart 2 are started in 1Q66. Although they include 
knowledge of the forecasting error in 4Q65, they assume that fore- 
casts are not revised on the basis of subsequent forecasting ex- 
perience. This aspect of the choice of a starting date for a 
forecasting test affects only the M&E equation, as there is little 
autocorrelation of the NRC residuals; in any case the NRC equation 
Tits better: 


Note that the M&E equation fails to catch adequately the 
strong burst of spending in 1966 and early 1967. The NRC equation 
generally fits well, but misses the surprising weakness in con- 
struction in 3Q67. Could that many people have finished their 
Centennial projects by midyear? The forecast for total invest- 
ment, being the sum of the forecasts for M&E and NRC, also fits 
fairly well, but has a mean absolute error of 8% of gross invest- 
ment. 


In order to obtain a longer forecasting period and an esti- 
mation period comparable to that used by Wilson [28] in his care- 
ful analysis of total quarterly capital expenditures, we reesti- 
mated the equations using 1953-63 data and used them for some 
additional forecasting tests. 


Chart 3 shows the calculated and forecast values based on 
the shorter estimation period. Over the 1953-63 period, our 
equation for total investment (obtained by summing the equations 
for NRC and MGE) has an R2 of .926 and a standard error of esti- 
mate of $53.5 million. This is quite comparable with the season- 
ally unadjusted data version of Wilson's preferred equation ([28] 
Table 5, equation 3) which has an R* of .923 and a standard 
error of estimate of $52.6 million. With respect to forecasting 
ability, it is not possible to compare the two models on a quart- 
erly basis, as Wilson conducts all his forecasting experiments 
using an equation fitted to seasonally adjusted data. As an 
alternative forecasting test, we set up what seemed to us the 
most appropriate mechanical forecasting rule. Under this rule, 
the forecast for any quarter is equal to the actual expenditures 
in the same quarter of the previous year, multiplied by the 
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Chart 3 


GROSS FIXED INVESTMENT FROM EQUATIONS FITTED 


1953-63 AND USED TO FORECAST 1964-67 
Quarterly - Millions of 1957 Dollars 


R measures the fit of the calculated gross capital expenditures 
series over the 1953-63 estimation period. 
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(arithmetic) average (1953-63) of actual expenditures divided by 
expenditures in the corresponding quarter of the previous year. 
We applied the rule separately for NRC and M&E, and obtained an 
estimate of the total by summing. We obtained forecasts from our 
model by starting in 4Q63, and by using the actual 1964-67 values 
of the predetermined variables.’ The results of both sets of 
forecasts are shown in Chart 3. In forecasting total gross busi- 
ness capital expenditures, the average absolute forecasting er- 
ror from our equations for the sixteen quarter forecast period, 
1Q63 - 4Q67, is $130 million, while the corresponding error for 
the mechanical rule is $205 million. This marked superiority of 
the equations over the forecasting rule is substantially reduced 
if one looks only at the forecasts for NRC and M&E separately. 
Much of the assistance provided by the equations at the aggregate 
level is due to a general absence of errors of the same sign for 
NRC and M&E. For the NRC forecasts taken by themselves, the equa- 
tion forecasts gross investment with an average absolute error of 
$72 million compared to an average absolute error of $90 million 
for the mechanical rule. For M&E the mechanical rule forecasts 
slightly better than our equation, with an average absolute error 
of $127 million compared to $133 million for our equation. In the 
aggregate, however, the mechanical rule loses out due to its pro- 
pensity to be wrong on both M&E and NRC in the same direction at 
the same time. 


If the equations are used in a way that takes account of the 
autocorrelation of the forecasting errors, their performance is 
further improved relative to the mechanical rule. The mechanical 
rule dlready takes account of the autocorrelation of errors by 
being based on the actual investment in the same quarter of the 
preceding year. If the M&E and NRC equations are restarted every 
quarter, taking account of the error in the previous quarter, the 
average absolute error of our M&E forecast drops from $130 million 


‘ The test is not on all fours, as the mechanical model is favoured by being 
based on actual values of investment drawn from within the forecast period, while 
our model uses (lagged values of) endogenous variables generated during the forecast 
period. Given the autoregressive structure of M&E forecasting errors, the test 
probably favours the mechanical model. Note that the forecast and the mechanical 
model both run behind from 3Q65 to 1Q66, but the mechanical model then ‘learns! 
from its errors and catches up —Chart 3. Our model, like a real-life forecaster 
in 1963, cannot do this. 
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to $72 million. The average absolute error of the NRC forecast 
rises by $1 million while the average absolute error of the ag- 
gregate forecast drops by 20 per cent, from $128 million to $105 
million. Unfortunately, forecasting performance achieved in this 
way is of little cheer to the man who has to forecast two or three 
years into the future. 


Looking over our brief range of tests of the phase two equa- 
tions, we concluded that they provide some support for our earlier 
judgment that the NRC equation is fairly sound, while suggesting 
that further work on the M&E equation might permit better specifi- 
cation of the structure underlying M&E expenditures. The next 
and final section of the paper reports on our further experiments 
and presents the latest pair of equations. 


F. Further Tests and the Final Equations 


In our phase one and two experiments we defined the desired 
capital output ratio by a trend-through-peaks method, where the 
dating of the peaks was determined by the relation between capac- 
ity and output for the capital stock as“a*whole. ~In’ our latest 
experiments we have permitted M&E and NRC to have their trends- 
through-peaks determined separately. The peaks are unchanged for 
NRC, but for M§E there are now three peaks: 3Q56 and 4Q65, as 
before, and also 4Q63. The new K/Y equation is: 


CY) ip =e, S27. BO0G76 qT) - .000646 T, 


where T, is a time trend starting with the value 1 in 1Q50 
and ending in 4Q63, and Tz is a time trend starting with the 
value of 1 in 1Q64. 


After defining a new K/Y equation for M&E, we had to go back 
to our phase two experiments and search again for convergence 
between the assumed rate of depreciation p and c — the estimat- 
ed rate of replacement investment. This also gave us a chance to 
test the significance of our earlier misgivings about the assump- 
tion that p should equal c. If the rate of ‘automatic' re- 
placement c is chosen by investors so as to maintain the physi- 
cal productivity of their capital stock (there is no very obvious 
reason why the rate should be so chosen), then pe will be greater 
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than c if there is a positive rate of embodied technical pro- 
gress. Since the data on the prices of secondhand capital goods 
are presently not adequate to permit estimation of the rate of 
embodied technical progress,’* we tested the consequences of var- 
ious discrepancies between p and c in terms of the structure 
and predictive power of our investment equations. 


Table 12 shows that in the second phase gross investment 


Table 12 Results of Gross M&E Regressions* 


Assumed Estimated 
rate of coefficient 
depreciation on Kt-] 
fe) C o-c ne SEE 

.040 .04489 -.00489 .8411 50.76 
.045 .04851 -.00351 .8489 49.49 
.046 .04900 - .00300 .8501 49.28 
O47. .04941 -.00241 S513 49.10 
.048 .04973 -.00173 RGO22 48.94 
.049 .04996 - .00096 2O551 48.80 
.050 .05007 - .00007 .8538 48.69 
O51 .05010 .00090 .8543 48.60 
8052 .05004 .00196 .8547 48.54 
2053 .04989 SO0O3S1a .8549 48.50 
.054 .04965 .00435 .8549 48.50 
-0S5 .04933 .00567 .8547 48.53 
.060 .04704 .01296 .8507 49.19 


* The equation form estimated was: 
oe Ge 
I = a,& + aQ, + a.Q, + a Q + ba KGAP + b.Q, KGAP 


+ b,Q, KGAP + b,Q, KGAP + cK, | 


‘<The problems of identifying the rate are considered in some detail by Hall 
£0} 8 


a0 


model, using the new K/Y equation for M&E, convergence between 0 
and c was once again obtained with a o of .05 per quarter. 
Positive rates of embodied technical progress appear to require: 
an assumed rate of depreciation greater than .050. Although the 
differences are tiny, the value of R2 reaches a maximum at 

0 = .053 and .054, suggesting a .003 or .004 quarterly rate of 
embodied technical progress. The model with p = .053, c = .050 
was then converted into a net investment equation; the current 
CFR variable was added, parameters estimated with and without 
autoregressive transformation, and the final results compared to 
those from the model with p =c = .05. The standard error of 
estimate, R¢, and the forecasting properties of the model with 
0 = c were marginally better than those of the models with 

Or = c.'3 Thus we decided to continue using a model with 0 = c. 
The new K/Y relationship produced a considerable increase in the 
goodness of fit of the net MGE equation and a less marked, but 
still worthwhile, increase in forecasting ability. 


As a final set of experiments, we tried adjusting all our 
interest rate variables to allow for changes in expected rates of 
change of prices. Our 'real' 10BY, for example, was defined as 

PGNE - PGNE 


10BY - 100 [ |, where PGNE is the implicit private 


PGNE, 
gross national expenditures price deflator generated in RDXl. 
These real interest rate variables worsened the fit of our equa- 
tions, whether in level or index form. Perhaps alternative as- 
sumptions about the formation of price expectations would allow 
price-adjusted interest rates to play a role in our model, but 


for the time being raw rates will have to do. 


We proceed now to outline our final equations, as used in 


13This would be a puzzling result if CFR really were uncorrelated with the 
KGAP variables. However, CFR in the 1953-65 sample period has simple correlations 
with the KGAP variables of .30, -.01, -.01, and .13. This shifts the peak R 2 ige 
CFR is included in the gross investment model, to a point where p = .043 and 
0 - c = -.0075. On a priori grounds we resisted the assumptions about the rate of 
embodied technical progress and/or replacement behaviour required to justify values 
of c greater than po. In any event, there was next to nothing to be gained, either 
in goodness of fit or forecasting ability, by altering our earlier procedure of run- 
ning the gross investment equations without financial variables. 
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the RDX1 aggregate model. Our coefficients differ Slightly from 
those in the aggregate model because in RDX1 PGNE has to be used 
as a proxy for the investment goods price index used in calculat- 
ing CFR. 


The OLS estimation of our final M&E equation produced the 
following: 


1Q53 - 4Q65 (OLS) 


Tyg = ~209.54 Q, - 128.40 Q, - 270.64 Q, - 231.31 Q 
(S582) (1.83) (3.96) (3: 7) 


+ .170 Q) KGAP + .176 Q, KGAP + .148 Q, KGAP 
(5.76) (6.03) (5.36) 


+ .201 Q, KGAP + 315.41 CFR 
(Gass) (5.08) 


SEE = 38.5 R- = .878 D/W = 0.88 


The equation marks an improvement in several respects. The stan- 
dard error of estimate is down by about 10%, the accelerator co- 
efficients are increased in size and significance, and the auto- 
correlation of residuals is reduced. Reestimation after auto- 
regressive transformation (p = .56) produced slight further im- 
provement and the final equation: 


1Q53_ = 4065 (AUTO. 9 = 56) 


is = -192,68 Q, - 112,49 Q, - 257.33 Q, ~ 220.1 Q, 
(2.84) (1.30) (3.06) (2287) 
+ .195 Q, KGAP + .189 Q, KGAP + .151 Q, KGAP 
(6.56) (6.29) (5.29) 


+ .201 Q, KGAP + 304.54 CER 
723) (3.98) 
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SEE = 32.4 ieee D/W = 1.70 


In the aggregate model RDX1, this equation will be used in 
conjunction with the final NRC equation outlined in the last sec- 


tion: 


1053-74065, (AUTO secures 5) 


Te = -.091 TQ, + 2.01 TQ, + 4.84 TQ, + 3.06 TQ, 
(1.64) (3.66) (8.91) (S75) 
10 
+ .0307 KGAP, + 291.43 = W,(10BI), ; 
(9.85) (10.40) i=0 
SEE = 34.1 Ree oss D/W = 1.71 


In the last section we presented the results of some quarter- 
ly forecasting tests using gross investment series derived from 
the final NRC equation and the best phase two M&E equation. 

Chart 4 repeats the NRC graph from Chart 2 and adds the MG&E and 
Total Gross Investment series derived from our final equations. 
Note that the values of R2 (which are measured over the estima- 
tion period only) are increased both for gross M&E and total in- 
vestment. This is true whether the equations are fitted to the 
end of 1963 or the end of 1965. The increases in forecasting ac- 
curacy are not so marked. For the equations fitted to the end of 
1963 and used to forecast 1964-67, the average absolute error of 
the quarterly M&E forecast drops from $133 million to $120 million, 
enough to beat the mechanical forecasting rule but still not an 
outstanding record. The average quarterly absolute error of fore- 
cast for total gross investment drops from $130 million to $27 
million, showing that some of the improvement in the M&E equation 
is washed out in the aggregate. 


To allow our equations to be compared to other forecasting 
methods, we initialized the model in 4Q63 and used it to generate 
four annual investment forecasts. The percentage errors of these 
forecasts are shown below, along with the comparable forecasts 
from T. Wilson's model ([28] p. 73) and from the annual survey of 
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Chart 4 


GROSS FIXED INVESTMENT FROM FINAL EQUATIONS 
FITTED 1953-65 AND USED TO FORECAST 1966-67 


Quarterly - Millions of 1957 Dollars 


2 , : : , : ; 
R= measures the fit of the calculated gross investment series over the 1953-65 estimation period. 


—— OBSERVED 
CALCULATED VALUES 
———- FORECAST VALUES BASED ON REGRESSION COEFFICIENTS 
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investment intentions.!* The forecasting errors are shown as a 


percentage of actual gross expenditures for the same year. The 
percentage error is shown as positive if actual investment exceed- 
ed the forecast. 


Annual Investment 


Survey Wilson?!° Our Equations 

M&E NRC Total ho taal M&E NRC Lota 
Year % % % % % % % 
1964 13.9 S.5 TiS 5 6 OES: L0 
1965 10.6 Syl! 8.1 6.6 V6" £4120 Cols) 
1966 Wes So On4 IES) jes) O70 9.3 
1967 °° ie SIs Ses Te ean ese 2 al 4.4 
Average 
percentage 
error 8.0 SPS 6.6 We? 10.8 Sis) 4.6 


Our equations provide somewhat better forecasts for total 
investment and NRC, but are inferior to the investment survey for 
M&E. Since the investment survey and our equations are based on 


l\4the forecast and actual expenditures are reported in [3] Canada, Department 
of Trade and Commerce, Public and Private Investment in Canada. The comparison 
between the investment survey and the equations must be in percentage terms since 
the survey is in terms of current dollars and the equation in terms of constant 
1957$. 


15wilson's equation forecasts better if a subsequent quarter is chosen for 
starting although that leaves only 1965 and 1966 available for comparison. If his 
1965 and 1966 forecasts are obtained from each of the four alternative starting 
quarters, and the results averaged, his equation has a forecast error of 595. in 
1965 and 9.3% in 1966, both quite comparable to the results from our equations. 
Our equations are much less sensitive to the choice of starting period, since our 
coefficients of autocorrelation of residuals are .35 and .56 for NRC and M&E, com- 
pared to Wilson's .75. 


16since the 1967 Actual investment survey figures were not published when this 
was written, the Preliminary Actual figures were used in assessing the investment 
survey forecasts for 1967. 
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quite different information, and make forecasting errors at dif- 
ferent times, there may be some scope for improving the accuracy 
of short-term forecasting by combining the forecasts obtained 
from the two sources. For longer term forecasts, only the equa- 
tions are available, since the investment survey results are only 
available at the start of the forecast year. 


For policy simulations, we must rely on the equations, and, 
for most purposes, must imbed them in a complete model of the 
economy. We hope that our present equations will simulate invest- 
ment behaviour adequately within the aggregate RDX1 model, while 
the results of extensive simulations with the aggregate model will 
no doubt suggest ways in which our investment equations may be 
improved. 
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Fiscal, Policy Variables 


The fiscal policy variables that we are trying to insert into 
our investment equations are of two forms. The first ,2CPVe «sean 
attempt to measure current conditions, and enters into the deter- 
mination of desired capital stock in the flexible accelerator/ 
stock adjustment model. The second, EPVY/CEV. 1s the ratio oF 
future to present conditions, and is assumed to influence the rate 
of adjustment of capital stock. Thus, if policy conditions eigh- 
teen months hence are expected to be tighter than at present, one 
would expect a deficiency in actual, as compared with desired, 
capital stock to be made up more rapidly. 


CPV attempts to capture the influence of accelerated and de- 
ferred depreciation schemes; and of changes in sales tax provi- 
sions, while FPV is investors! current expectations as to the value 
of CPV eighteen months hence, on the naive assumption that they 
believe what the government tells them. The present value of a 
policy measure is calculated as a percentage of the cost of in- 
vestment under that measure, and this, adjusted for the proportion 
of total investment subject to the measure, yields the impact of 
the provision. Although taxes do not come in, dinectly, their in- 
fluence is felt early in the period since a lower tax rate lowers 
the present value of any depreciation scheme. Using 1Q51 as a 
base period the policy variables are calculated for each quarter 
from 1947 to 1965. The present value of depreciation provisions 
can be found by the calculation: 


d 
Pes Viewe= glatX Sex aeR 

where I is the level of investment, T is the corporate tax rate, 
d is the rate of depreciation allowed with a declining balance 
system, and R_ is the discount rate assumed to be used by invest- 
ors. Assuming R = 10%, T = 50%, we know that for non-residential 
construction d= .05, and for machinery and equipment d= .2. 
Thus in 1Q51, P.V. for NRC is .16671, and P.V. for MGE LS ooo 
Since 1Q51 is our base period, our policy variables are set equal 
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to 100 for these values. 


Working backward, the tax rate in 4Q50 was only 43%, and the 
P.V. of the depreciation provisions fall to .1433I and .2866I 
respectively. We had the choice here of allowing our index to 
rise or to fall—we decided to let it move analogously to an in- 
dex of capital goods prices and to rise as depreciation policy 
becomes less of an incentive to investment. So our current in- 
dices rise to 102.3% and 104.7%, moving by a percentage equal to 
the change in per cent of investment returned through the depre- 
ciation provisions. 


From 1Q49 to 4Q50 the corporate tax rate was 40%, and our 
indices are 103.3% for NRC and 106.7% for M&E. In 1947 and 1948 
the P.V. of depreciation must be calculated on a different basis, 
Since straight-line depreciation, at rates of 23% and 10% with a 
37% tax rate, was in force. These provisions had a P.V. of .0905I 
and .2363I respectively, yielding indices of 107.6 and 109.7 for 
the period 1Q47 to 4Q48. 


Moving forward again, in 2Q51 the deferred depreciation 
scheme was introduced. This deferred allowable depreciation for 
four years and reduced the value of NRC depreciation to .11381 and 
of M&E depreciation to .22771. Our index rises to 105.3 and 11.066; 
and remains up until 4Q52, when the deferment was discontinued. 
Both current indices fall back to 100 and remain there until 4Q60. 


In 1Q61 Regulation 1108 went into effect. This provided for 
depreciation of 10% in the first year and 5% in succeeding years 
on NRC and of 40% and 20% on M§E. Regulation 1108 applied only 
to investment for the production of goods of a kind new to Canada, 
or to investment new to a surplus manpower area. In fact, how- 
ever, the influence of these provisions was quite small, and, 
when account is taken of the minute proportion of total investment 
eligible for this acceleration, the effect on our index is nil. 
This provision was in force from 1Q61 to 4Q63 but appears to have 
had little or no effect on the profitability of investment. 


In 3Q61 Regulation 1109 provided for first year depreciation 
of 73% and 30% on investment for reequipment and modernization. 
This provision had more influence on investment since it applied 
to all investment, even though the stimulus given to projects 
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undertaken under the regulation was less than for Regulation 1108. 
Regulation 1109 shifts our indices down to 99.3 for NRC and 98.5 
for M&GE from 3Q61 to 2Q63. It remained in force through 1Q64, but 
after 2Q63 its effects are offset by other provisions. 


In the third quarter of 1963 an accelerated provision was 
brought in which allowed 20% straight-line depreciation for NRC 
and 50% straight-line for M&E. This raised the value of deprecia- 
tion provision to .3791I and .4339I respectively. But the pro- 
vision was restricted to investment in manufacturing and process- 
ing in surplus manpower areas. Firms meeting certain Canadian 
ownership requirements could also claim accelerated depreciation 
for machinery and equipment investment outside surplus manpower 
areas. This provision was to last from 3Q63 to 2Q65. In 1964 it 
was extended to 1Q67, a feature that influences the future index, 
not the current one. The value of depreciation for investment 
made under the provision increased by 21e3%a for) NRG -andy10 47 for 
M&E. When allowance is made for its limited coverage, however, 
it moves our indices by 0.3% and 2.4%. 


During the same budget, the sales tax was applied to hitherto 

exempt building materials and production machinery, in stages of 

% (3063 to 1Q64), 8% (2Q64 to 4Q64), and 11% thereafter. This 
raises our index by 4%, 8%, and 11% for M&E for these periods. 
Consultation with D.B.S. indicated that for NRC about 42% of in- 
vestment consisted of taxable materials; therefore the rate of 
sales tax was reduced by this percentage to yield the change in 
index. 


Thus from 3Q63 to 1Q64, Regulation 1109 is tending to reduce 
our indices by 0.7% and 1.5%, the depressed area and other pro- 
duction machinery provisions to reduce them by 0.3% and 2.4%, but 
the sales tax works to increase them by 1.7% and 4%. The net ef- 
fect is to raise the indices to 100.7 and 100.1. During the first 
two of these three quarters, Regulation 1108 was reaching the end 
of its ineffectual life. In 2Q64, Regulation 1109 ran out, and 
from then till 4Q64 the sales tax was at 8%. Our indices stand 
at 103.1 and 105.6. From 1Q65 to 1Q66 the sales tax was up to 
11%, and the depressed area and other provisions were still in 
force. The indices are 104.3 and 108.6. In 2Q66, the new depres 
ciation deferment raises these to 108.4 and 116 795 andmthere? the 
matter rests. 
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For the index of expected future conditions, we employ the 
naive assumption that investors believe everything the government 
tells them. Thus from 1Q47 to 1Q52 the future indices are equal 
to the current. This is because, when the 1951 deferment was in- 
itially announced, it was to be in force for several years. By 
2Q52, however, government statements made it clear that the defer- 
ment would terminate by the end of the year. In that quarter our 
indices return to 100. 


The future indices do not move again until 3Q61 when Regula- 
tion 1109 pushes them down to 99.3 and 98.5. But since this regu- 
lation was to expire on April 1, 1964, its influence disappears 
from the future series in 4Q62. In 3Q63 the sales tax exemptions 
were withdrawn, and the depressed area provision was introduced. 
Both were expected to be in force eighteen months hence; the sales 
tax being at its full 11% rate. Thus for 3Q63 and 4Q63 the net 
effects on the indices are sales tax, up 4.6% and 11%, depressed 
area provisions, down 0.3% and 2.4%. So the future indices are 
104.3 and 108.6. In 1Q64 the depreciation acceleration was expect- 
ed to run out in 3Q65; hence the indices go up to 104.6 and 111.0. 
But on March 16, 1964 the depressed area provisions were extended 
to April 1, 1967; therefore the NRC future index falls to 104.3 
until 4Q65. Henceforth it returns to 104.6. 


For machinery and equipment the picture is a little more com- 
plicated. Of the movement in the index due to the 1963 deprecia- 
tion provisions, about 0.3% is attributed to the depressed area 
aspect. So the index from 2Q64 to 2Q65 stands at 110.7. On April 
26, 1965 the whole machinery and equipment acceleration was ex- 
tended until December 1966; therefore in 2Q65 the index stands at 
108.6. In 3Q65 it returns to 110.7, and in 4Q65 and 1Q66 (looking 
ahead to 2Q67 and 3Q67) it returns to 111.0. In 2Q66, looking 
ahead to 4Q67, the new deferment provisions will no longer be in 
force and the sales tax on production machinery will be down to 
6%. The index thus stands at 106.0. 


Tables 13 and 16 on the following four pages give the calcu- 
lated values of the policy index from 1947 to mid-1966. The re- 
sulting index could undoubtedly be improved, particularly by a 
more sophisticated measure of expectations. 
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APPENDIX B 


Key to the Variables 


Numbers in brackets with the prefix DB refer to the in- 
dex numbers of these series on the Databank Master Tape 
at the Bank of Canada. It is intended to make publicly 
available a master tape containing all series referred 

to in the Bank of Canada Staff Research Studies. 


Dependent Variables 


(or inc) Gross investment in non-residential construc- 
tion, quarterly, constant 1957 dollars unadjusted, 
National Accounts basis, (DB 146). 


(or 18 ) Gross investment in machinery and equipment, 

M&E Pp 
quarterly, constant 1957 dollars unadjusted, National 
Accounts basis, (DB 147). 


Net investment in non-residential construction, equals 
Inrc less assumed depreciation equal to a constant pro- 
portion of NRC capital stock at end of previous quarter. 
[constant = p] 


Net investment in machinery and equipment, equals IygeE 
less assumed depreciation equal to a constant proportion 
of M§E capital stock at end of previous quarter. 
[constant = p] 


Independent Vartables — First Stage 


Net constant dollar capital stock at end of quarter 

t-1 found by cumulating net investment onto a mid-1949 
base value. Separate series calculated for NRC and M&E 
using various assumed constant proportional depreciation 
Faces. 
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KGAP 
c 


SLAG, 
MLAG, 
etc, 


CFR 
Ls 


The value in quarter t of a weighted average of capi- 
tal shortages in past periods t-i, of the form 

n n 
KGAP Ac =) Ot. SEW. St( Kalo cick Pecliwheress eciWili=els. sit dis 

c : ui oa bead : il 

1=0 1=0 
calculated separately for NRC and M&E using various pat- 
terns of Wj, various Kt series, and different speci- 
fications of K 


The 'desired' level of NRC-type or M&E-type capital 
Stock in period t. This variable is computed by multi- 
plying the 'desired' capital/output ratio by the current 
level of output. The 'desired' capital/output ratio was 
calculated first as an average of past ratios, then as 

a trend-through-troughs using troughs of K/Y as ap- 
proximations to full capacity output. Thus we have: 


116 
* * ah 
K. = 1/12 ey (KY), , O,) and K = K/Y) (Y) 


The level of output in constant 1957 dollars unadjusted, 
tested both as Gross National Expenditure and as Real 
Domestic Product less Agriculture. (DB 157, DB 230) 
(The latter is in index form and was multiplied by a 
base value). 


These are labels for the patterns of W; tested and are 
specified in Table 2 on page 17 and illustrated in 
Charts on pave w7 


Independent Variables — Second Stage 


Any financial variable in quarter t, no specific con- 
Pen c. 


The, cash flow ratio insquarter “t.. Cash fiow is the 
sum of corporate retained earnings, (DB 1393) and de- 
preciation allowances, (DB 3711), deflated by the ratio 
of current to constant dollar business spending on plant 


Te 


and equipment. This is fitted to a linear trend from 
1950 to 1965. The CFR is the ratio of actual deflated 
cash flow in quarter t to its trend value. 


DBY The Industrial Bond Yield in quarter t, the McLeod, 
Young, Weir index of ten industrial bonds (DB 268). 


IBI The Industrial Bond Index in quarter tl, 
TZ 
LB Deseo eB eran /al 2p 
t ; CoA: t 
i=l 
1OBY The average yield on government securities of over ten 


years to maturity in quarter t (DB 2764). 


PZ 
10BI The ten-year Bond Index, 10BI, = 2% LOBY. — Eee 2GlOR Yes). 
t £ ; ca £ 
i=l 
EY. Equity Yield in period t, Moss, Lawson ratio of latest 
declared dividend to current average price of 114 stocks 
(DB27 05.) 
12 
EL Equi i cd : 
i quity Index in quarter t, El, : EY _,/12EY, 
i=l 
BEY. The Bond/Equity Yield, a combination of IBY, and EY, 
weighted by their respective shares in gross corporate 
new issues in quarter t. 
BEI, The Bond/Equity Index in quarter t, 
2 
BEleie oe BEY ee eRe. 
tC , tat t 
i=1 
SI. The index of relative stock prices, calculated by fit- 


ting the D.B.S. Index of Industrial Common Stocks; 
(DB 2597), to a log trend from 1946 to 1965 and then 
dividing the value of the index in quarter t byeaes 
trend value. 
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CPV The Current Policy Variable (see Appendix A) represent- 
ing the influence of legal depreciation allowances, 
corporation income tax rates, and the sales tax on con- 
struction materials and machinery and equipment, on the 
cost-of-capital services. 


oe Theskuture Policy Variable (see Appendix A) being the 


value of CPV to be expected in t plus six quarters on 
the basis of government policy as announced in quarter ste 
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Thts paper is a report on the research underlying 
the business tnventory investment equations used 
tn RDX1, the experimental aggregate model of the 
economy betng developed at the Research Department 
of the Bank of Canada. The vtews expressed are 
the personal views of the author and no responst- 
bility for them should be attrtbuted to the Bank. 
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un raffinement a la variable servant A représenter les ventes, en déduisant 

de la Dépense Nationale Brute toutes les composantes qui ne représentent pas 
une dépense en biens; en outre, les variables de taux d'intérét furent divisées 
par la valeur retardée de leurs moyennes mobiles ~— calculées sur douze 
trimestres a pondération uniforme — ce qui donnait, pour représenter le cott 
de financement des stocks, un indice dépourvu de toute tendance & long terme. 
L'équation s'est alors améliorée, mais les coefficients des variables de taux 
d'intérét sont demeurés non significatifs ou affectés de signes erronés a priori, 
ou méme les deux. D'autres expériences ont été faites en utilisant le rapport 
entre les préts en cours accordés aux entreprises et les montants autorisés; 
cette méthode nous a cependant donné une fonction de demande plutét que d'offre. 
Un accroissement des stocks avait tendance 4 se traduire par une augmentation 
des autorisations, tandis qu'une réduction de celles -ci n'entrafnait pas une 
compression des stocks. 


Comme, de toute évidence, 1l'évolution des ventes dans le passé ne 
permettait pas de prévoir de maniére satisfaisante le volume des ventes dans 
l'avenir, on a procédé a de nombreuses expériences avec des variables 
prévisionnelles basées sur les cours des actions, les bénéfices des sociétés 
et les taux de chimage. L'utilisation d'un indice de chOmage - calculé en 
divisant le taux courant par la valeur retardée de sa moyenne mobile sur 
quatre trimestres avec pondération uniforme — a permis d'obtenir les meilleurs 
résultats. L'utilisation de cet indice a permis d'améliorer sensiblement 
l'ajustement de l'équation. Cependant, tous les efforts visant a introduire 
des variables de taux d'intérét, sous forme réelle ou d'indice, ont été caracté - 
risés par l'insuccés, quelle que soit la méthode d'estimation utilisée. Ona, 
en outre, effectué plusieurs expériences avec des variables de prix, mais les 
résultats n'étaient pas significatifs. L'équation, sous sa forme finale, présente 
l'investissement trimestriel en stocks comme étant fonction du niveau courant 
et de la premiere différence de la variable servant a représenter les ventes, 
de l'indice de chémage et de la valeur retardée du stock. 


*Cette étude présente les travaux de recherche a la base de l'équation relative 
a l'investissement en stocks des entreprises utilisée dans le RDX1 - modéle 
économétrique trimestriel de l'économie canadienne construit au Département 
des recherches de la Banque du Canada. Les opinions exprimées sont celles 
de l'auteur et n'engagent en rien la responsabilité de la Banque. 
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par 


R.G. EVANS 


RESUME 


Cette étude représente une tentative d'intégrer en une seule équation 
les divers facteurs de causalité qui déterminent le taux d'investissement en 
stocks des entreprises non agricoles sur une base trimestrielle. Cette 
équation a été mise au point comme élément du modéle économétrique simul - 
tané de l'économie canadienne, RDX1, élaboré au Département des recherches 
de la Banque du Canada. Les restrictions imposées par les données et le 
cadre du modéle RDX 1 ont conduit 4 l'adoption d'une formulation en une seule 
équation. 


La formation des stocks est représentée par un mécanisme d'accélé - 
ration flexible; notre discussion porte donc d'abord sur les fondements théoriques 
de ce concept et sa relation avec la notion de contréle optimal des stocks. Dans 
le choix, pour le modéle, d'une structure spécifique qui tienne compte des retards 
et des attentes, on a accordé une attention spéciale au probléme d'identification 
qui se pose lorsque différentes structures théoriques exigent que l'on estime a 
partir des mémes données divers ensembles de paramétres. Méme lorsque les 
estimations obtenues sont identifiables, elles ont tendance a étre trés instables 
par suite de légéres différences dans l'échantillon. Comme les équations ajustées 
empiriquement aux mémes données tendent de toute fagon a étre presque semblabl 
on a décidé de recourir surtout aux ajustements d'ordre empirique et d'analyser 
ensuite les coefficients ainsi obtenus afin de déterminer la gamme des structures 
hypothétiques susceptibles d'étre raisonnablement soutenues par 1'équation finale. | 


| 
: 


Notre travail empirique a d'abord porté sur une premiére spécification 
visant 4 expliquer l'investissement en stocks. Les variables explicatives utilisée 
dans cette relation sont: le niveau des stocks — obtenu par addition cumulative 
des flux trimestriels 4 une valeur de base — le niveau trimestriel ainsi que la 
variation trimestrielle de la Dépense Nationale Brute pour représenter les valeur 
actuelle et anticipée des ventes et les taux d'intérét sur des avoirs a échéances 
diverses pour mesurer le cofit des capitaux immobilisés dans les stocks. L'ajust 
ment de cette formulation s'est avéré peu satisfaisant et les coefficients des 
variables de taux d'intérét ont été contraires A nos attentes. Ona alors apporté 


(Suite au verso) 


PREFACE 


The experimental econometric model of the Canadian economy 
developed at the Bank of Canada Research Department, RDX1, has 
been built up from partial studies of the major sectors of the 
economy. Results of investigations of quarterly business inven- 
tory investment carried out as part of the study of business 
investment modelled in RDX1 are reported in this paper. Later 
results, primarily based on single-equation analysis completed in 
September of 1967, are also included. They were obtained from 
Simultaneous reestimation of the basic equations with the whole- 
economy model. These consistent parameter estimates are largely 
in accordance with the conclusions derived from the earlier work. 


In this study I attempt to model the behaviour of quarterly 
business inventory investment within a single equation linking 
sales proxy variables, expectational variables, and cost-of- 
finance variables. These finance variables are of primary inter- 
est, as they represent the channels through which inventory invest- 
ment may be influenced by the policy instruments available to the 
various levels of government. Unfortunately the results of the 
study in this respect are negative, since no useful evidence of 
inventory responsiveness to cost-of-finance variables could be 
found. It is possible that these negative results are due to my 
focus on aggregate inventories; but the requirements of the simul- 
taneous model, for which the equation was designed, largely dic- 
tated this focus. Some analysis of inventories broken down by 
industry division was attempted in the summer of 1966. However 
this line of approach was not very successful and was broken off 
before completion. 


The research recorded in this paper was all carried out at 
the Bank of Canada, and was aided greatly by the environment of 
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continuous consultation which characterizes the econometric model 
project. Assistance was received with each phase of the study 
from so many members of the Research Department that it now seems 
impossible to acknowledge all this help. Where would one start, 
or stop? In particular, however, John Helliwell of the University 
of British Columbia, a Bank of Canada Research Consultant, was a 
constant source of inspiration and advice while Ian Stewart, as 
production manager for the whole model, was tirelessly patient 
with the endless tinkering that went into the equation. Moreover 
during my absence from the Bank they conducted part of the research 
here described. To them, and to the others who were involved, 
Should go much of the credit for whatever this study has contri- 
buted. 


Robert G. Evans 
Harvard University 
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CANADIAN INVENTORY INVESTMENT 


1. The Framework of the Study 


a) The General Problem 


In attempting to specify and estimate a single equation 
determining Canadian inventory investment on a quarterly basis, 
i am reminded of those intrepid investigators of an earlier day 
who set out to hunt the snark. They also were engaged in a ven- 
ture whose importance was unquestioned, with a quarry whose 
characteristics were but dimly descried. And like them, I run 
the risk of eventually finding something looking very like a snark 
yet being in fact disastrously different in its structural prop- 
erties. In that case I can only "softly and suddenly vanish away''. 
It is not recorded what happens in the sequel. 


The importance of the search is indeed unquestioned. The 
investment sector of the economy lies at the heart of any econo- 
metric model, being both the main source of variance in the 
behaviour of the private sector and the focus for much of tradi- 
tional public policy. From the policy point of view, the behaviour 
of the investment sector is fundamental to the attainment both of 
short-run stability in the levels of income and employment and of 
long-run growth through the expansion and technological improve- 
ment of productive capacity. In the long-run context, of course, 
inventory investment is of little consequence compared to invest- 
ment in plant, equipment, and housing stock. Adding nothing to 
productive capacity, the swings of inventory investment tend to 
cancel out over time. But for short-run predictions over several 
quarters or for the analysis of the short-run impact of policy 
changes, the behaviour of inventory investment becomes crucial 
because of its volatility and the substantial size of inventory 
movements. During the postwar period there have been several 
quarters in which inventory investment has run at 5 per cent or 
more of total Gross National Expenditure (GNE), and others in 
which disinvestment has been between 2 per cent and 3 per cent of 
GNE. Such sharp inventory movements can account, or more than 


account, for total GNE movements between quarters. In recent years 
inventory movements relative to GNE have been somewhat more moder- 
ate, but the absolute swings have often run between a quarter- and 
a half-billion dollars in constant 1957 dollars per quarter. 


In addition to the speed and size of inventory movements, 
inventory investment has generated a particular concern in its 
potential as a focus for macroeconomic policy. The hypothesized 
importance of inventory investment has diminished since the days 
when R.G. Hawtrey based a whole theory of business cycles on the 
reaction of trade inventories to changes in the cost of credit. 
(See Haberler [11] pp. 14-28.) But it is still true that holding 
inventory ties up capital, and capital costs money whether borrowed 
or owned. If the inventory-holder borrows to finance his holdings, 
monetary policy may operate through the cost of funds to make this 
borrowing more expensive, or through the availability of funds to 
make further accumulation impossible. If the inventory-holder 
merely ties up his own capital, rising interest rates will increase 
the opportunity cost of such holdings, and presumably will discour- 
age them. The mechanism can also be expected to work in reverse, 
subject to the usual question of whether cheap finance actually 
encourages borrowing as much as dear finance discourages it. If 
monetary policy can thus manipulate the optimum level of each 
holder's inventory, and if his decisions are sensitive to this 
optimum level, then inventory investment provides a particularly 
direct means by which monetary policy can influence the levels of 
investment, income and employment almost independently of the 
longer-run rates of capacity accumulation and growth, and without 
the long lags characteristic of the reactions of fixed investment. 
The appeal of such a rapid and direct channel of policy control 
1s obvious — if it works. 


Thus the ideal inventory investment equation, which we should 
like to build into an aggregate macroeconomic model of the Canadian 
economy, would provide a good fit to the sharp inventory swings 
observed over the postwar period, plus a plausible and temporally 
stable structural form isolating behavioural rather than associative 
relationships. In addition, an ideal equation should contain in 
its structure a set of financial variables indicating the extent 
to which policy makers can influence the level of investment. 
Unfortunately no one has yet found such an equation — indeed it 
may very well not exist. Certainly previous attempts to fit a 


Single equation to Canadian data, usually in the context of an 
aggregate econometric model, have not met with great success.? 

The fits have been weak and the implied structures at best plausi- 
ble but not immediately convincing. In general the investigators 
have been dissatisfied, but, since the primary interest and focus 
of their work was in other sectors of the economy, they have simply 
shored up the inventory investment section of the model and con- 
centrated their efforts elsewhere. In the United States consider- 
able work has been done usually with quite elaborate theoretical 
structures.* The reduced forms from such models have tended to 

be similar, and have yielded good fits but unstable implied 
structures. Different investigators, working with roughly similar 
estimating equations, have produced widely divergent estimates of 
the structural parameters. (See Mack [17] pp. 224-231.) Much of 
the problem seems to stem from efforts to combine in one equation 
hypothesized processes of expectations formation and of investment 
based on expectations. Results may improve with the use of the 
new data on business expectations now becoming available. (See 
Foss [9].) But such Canadian data are not presently available 

nor will they be in the forseeable future, so for us this improve- 
ment is cold comfort. 


Another line of attack, which may have considerable promise 
in dealing with this problem, has recently been opened by T.J. 
Courchene. (See [3] and [4].) He challenges the established 
assumption that aggregation in inventory analysis does no harm 
and may be positively beneficial by producing some very interesting 
results from the analysis of disaggregated data. He examines sub- 
sectors of the Canadian manufacturing industry, emphasizing the 
distinction between those that produce largely to meet orders for 
specific commodities (Production-to-Order) and those that produce 


‘Inventory equations embodied in simultaneous econometric models of the Canadian 
economy include Bakony [1], Officer [18], Rhomberg [19], Shapiro [20] and Stewart 
[21]. Johnson and Winder [12] also attempt to specify a single-equation model. 


2A review of the earlier literature is included in the survey of investment 
studies for the Commission on Money and Credit by Eisner and Strotz [8]. Further 
discussion of the literature and additional results are presented in Lovell [15]. 
The Brookings Quarterly Econometric Model of the United States contains an inventory 
investment sector within a simultaneous model framework, Darling and Lovell [6]. 
More recent is the preliminary work of Lovell using anticipations surveys, Lovell 
[16]. 


and accumulate output in anticipation of future sales (Production- 
to-Stock). In addition, he breaks down inventories in each manu- 
facturing industry by stage of fabrication, and analyzes separately 
the raw material, goods-in-process, and finished goods components 
of inventory holdings. Thus one can segregate the different 
categories of inventory according to the motives for holding each, 
and so derive a much more stable causal structure. 


For a number of reasons this procedure could not be used 
here. In the first place I had to try to explain all inventory 
holdings and not simply holdings in the manufacturing sector. 

But, outside of manufacturing, data by stage of fabrication are 
not available. This fact limits the application of the Courchene 
approach in an aggregate model. A more serious difficulty in- 
volved in adapting his procedure is that the disaggregated data 
for manufacturing are available only in current dollars while, 

to conform to RDX1, my equation had to be fitted in constant 
dollars. (A check on the equations, described below, showed that 
at the aggregate level the constant-dollar equations gave a much 
better fit than equations using current dollars, in spite of the 
elimination of parallel price movements in dependent and independent 
variables.) There is a partial breakdown of the manufacturing 
deflator into durables and non-durables, from 1959 to the present, 
but this is clearly not enough to work with. In addition, because 
the data on non-manufacturing inventories are notoriously shaky, 
it seemed perhaps wiser to pool the errors in variables and hope 
for some cancellation rather than to try to handle each series 
separately. Certain experiments were made with the inventories 
held by non-manufacturing industries, but the results were in 
general not encouraging. More time and effort spent on these 
experiments might have led to some sort of breakthrough; however 
this further endeavour will have to wait for another occasion. 


Finally there are sheer size constraints imposed by the need 
to fit the inventory sector into a simultaneous econometric model. 
Had I surmounted in one way or another the problem outlined above 
and arrived at reliable disaggregated inventory equations I should 
have had an inventory sub-sector of some twenty or so equations. 
This would represent one-third of the capacity of a very respect- 
able model, and ten per cent of a model even more ambitious than 
the currently published form of The Brookings Quarterly Econometric 
Model of the United States. Moreover, the virtue of a disaggregated 


approach is that it allows different causal variables for each 
category of inventory. But in a complete model, each new variable 
requires its own explanatory equation and so expands the model 
even further. Unfilled orders, for instance, may play a powerful 
role in explaining some categories of inventory; but to explain 
unfilled orders may be no easier than to explain inventory. And 
one can hardly leave unfilled orders as an exogenous variable. 
Thus the limitations of data and constraints imposed by the 
Simultaneous model framework led me to stay with the aggregated 
approach. 


The results fall somewhat short of the ideal inventory equa- 
tions described above, which is not really surprising. I have not 
succeeded in fitting the data period as well as I should like, 
although the fits compare quite favourably with previous Canadian 
experiments. Nor have I been able to match the Americans' ability 
to generate an R* of .95 on almost anything. The final struc- 
ture, like the goodness of fit, is satisfactory without being 
exciting; but I was particularly disappointed in my efforts to 
introduce financial variables subject to policy control. This 
disappointing result may have several explanations. Inventory- 
helders may not be fully 'rational' — through ignorance or inertia 
they may not take account of the costs of carrying inventory. 
Alternatively, given the relatively small changes historically 
observed in such costs, the savings to be derived from optimal 
inventory management may not justify the effort and expense 
involved. Where information is costly, ‘irrationality’ may be 
rational. And finally the uncertainties surrounding sales and 
Supply considerations may be so great that they swamp any cost- 
of-funds effects. If businesses could forecast future sales, or 
even some frequency distribution of future sales, with perfect 
accuracy they might take account of the impact of financial 
variables; but in the full uncertainty of the real world such 
considerations are of decidedly secondary importance. There is 
Some survey evidence to support this view. (See Young and 
HeBhiwel lei(23]'s) 


As for the goodness of fit, it is possible that given the 
highly expectational nature of inventory investment decisions, 
there may be a substantial segment of variance that cannot be 
explained. Such an ‘animal spirits' component cannot be fitted 
into a deterministic structure, or at least not into a structure 


that relies on economic causal variables. If we want better- 
fitting equations, we must wait for operations research techniques 
of inventory control to spread through the economy. In addition, 

of course, our equations are subject to all the usual open-economy- 
type problems: firms' suppliers and/or markets may be outside the 
country and more or less independent of Canadian economic develop- 
ments, foreign parents or affiliates may make the costs of financ- 
ing inventory in Canada irrelevant, and so on. There is no shortage 
of explanations of why the ideal equation has not yet been found. 


b) The Analytie Background 


A search for the relevant causal variables bearing upon 
inventory investment can begin simply by making choices among the 
many plausible candidates which suggest themselves. It is prefer- 
able, however, to start with some hypothesis on the internal 
structure of the inventory investment decision in order to organize 
the search and provide a criterion by which to interpret the 
results. Since the flexible accelerator mechanism is now solidly 
established in the literature’ and provides a very logical and 
satisfying way of organizing the equation, this structure was 
chosen as a starting point. 


The flexible accelerator mechanism is based on the hypothesis 
that there exists at any time some equilibrium or desired level 
of inventories Hy that, if achieved, would tend to be maintained. 
Zero inventory investment is thus implied. This;level of inven- 
tories would be a function of current and expected future sales, 
the cost of carrying inventory, and a wide variety of other fac- 
tors. The discrepancy between the desired level and the actual 
level at the end of period t-1 would be eliminated by invest- 
ment or disinvestment in this period. For several possible 
reasons, however, the discrepancy is only partially eliminated 
in the current period, and the change in inventories is proportion- 
ate to the size of this gap. Thus we get the basic formulation: 


* 
AH, = b(H, - HL_4) Enea) 


°The mechanism is derived from Goodwin, [10] and was used in inventory analysis 
by Darling [5] and subsequently by Lovell, Courchene, and others. 


* 
Now Hy is of course not directly observable, so it may be 
represented as a function of various sales and cost variables: 


* 
Hie sank: (XT eeeeX. FZ 

These variables in turn include such magnitudes as expected 
Sales, so they are a combination of observable and non-observable 
variables. For full generality: 


xX, = g,(Y)>---.¥) C13) 

In the event that Xj is an observable variable, Xj = NG: 
otherwise Xj; must be represented by some combination of observed 
Yj whose form is subject to one's hypotheses about expectations 
formation. Also the distinction may shift depending on the avail- 
ability of new data. Thus next quarter's expected sales may be 
measurable in the United States from survey data, but in Canada 
they may be assumed to be a function of present and past sales — 
in turn represented by a proxy such as GNE, shipments, or some 
other observed variable. If, through a heroic (or naive) process 
of simplification, all functions are expressed linearly the equa- 
ta ONaiS: 


AH = bd) + bd,Y, + bd Yass ees + bd Ya ~ DH. (1.4) 


an expression in observable variables susceptible to estimation. 


There is, of course, a limit to the number of possible Me 
that can be used for estimation purposes — a limit imposed by 
available data sources. 


* 
But there are few limits on the possible determinants of Hy 

or on the possible functional forms relating these determinants 
to the available observed variables. Thus most of the efforts to 
estimate an inventory equation have used roughly similar sets of 


Y; but have derived them from differing definitions of Xj; and 
formsvof ~f£ -andmof*thes “gy “As: ‘ausimple example; I%can define 

ne asa function ‘of “expected. salesijand theranterest rate, andlet 
expected sales be a linear combination of current sales and those 
of the previous quarter. 


H = ay + a,S, + aot, 1-55) 
s = (1 - 0) Pp. + pS iy (126) ee 
The estimating equation becomes: 
AH = bay + ba, (1 - ~) Phe 
+ ba, ps. | + bar, ~ DH. Clee.) 


On the other hand if I assume that inventory investment 
includes a 'passive' term equal to the deviation between actual 
and expected sales, the equation is: 


e 
AH. = b(H, - Hy) + (S, - S (ies) 


The estimating equation is: 


AH, = bay + [ba, (1 - 9p) - po] S. 


+ [ba, + 1] pS. + bar - bH Glia) 


-1 C t-l 


“This form derived from the projection of past levels with a partial prediction 
of the change, 


S = 3-1 + SAS, 


= 6S. + (1 - 6) Seo] 
or (1 - p) Sr + PS. 4 


A discussion of this forecasting form can be found in Theil [22] pp. 154-161. 


The equation is unchanged but the interpretation of the coefficients 
differs. In fact it is not difficult to build models in which the 
reduced-form estimates will not yield unique values of the struc- 
tural parameters and. the model is underidentified. 


The estimated values from the final equation could, of course, 
be used as a way of distinguishing between different model speci- 
fications, given a priori notions of plausible ranges for the model 
parameters. But this eliminates one of the criteria for choosing 
a good final form of the estimated equation. Thus a chicken-and- 
egg problem results in that the model ultimately chosen and the 
best possible estimating equation have to be jointly selected in 
a way that weakens most of the statistical tests of Significance. 
The methodological implications of this procedure are at best 
unclear; but, given the extensive degree of our ignorance about 
the state of the world, this procedure is undoubtedly superior to 
marrying oneself to a specific a priori model. Since not enough 
is known on theoretical grounds to do this, I have fitted equations 
of form (1.4) with an interpretation that is explicitly as simple 
as possible within the framework of the flexible accelerator model, 
and I have interpreted the parameters as well as I could after- 
wards. 


Since the model as outlined above is virtually unrestricted 
in form and content, I should comment on my interpretation of it 
and on the considerations which governed the .choice of variables 
for experimentation. To begin with, this type of model rests on 
the assumption that Hes the desired level of inventories, exists 
for the whole economy. This assumption can be based on an exten- 
Sion of the well known theory of inventory management developed 
as a branch of operations research. Given enough information on 
the actual values or the probability distributions of the relevant 
variables affecting each inventory-holder, an individual H” can 
be derived for him in each time period. Aggregating these H” 
yields an optimum level for the whole economy. It is not neces- 
Sarily true, however, that the optimal inventory strategy located 
by operations research techniques will define a desired inventory 
level. In some cases this problem is not serious, as in the two- 
bin or (S,s) strategy that calls for the firm to reorder up to 
some level S whenever stocks decline to level s. Here § may 
be defined as the optimal level and the adjustment coefficient b 
may be relied on to embody the delayed adaptation of actual in- 


ventories to the desired level. But for some inventory models 

this strategy is not optimal, and at any given time no 'best' level 
can be defined. A simple example of such a situation is given by 
Dorfman [7] pp. 45-47. 


This problem can be avoided by saying that whatever the 'best' 
level may be, every inventory-holder has some idea about what his 
inventories should be. His idea.might be no more precise than 
'higher', 'lower', or ‘unchanged', but some level will satisfy 
each inventory-holder. In such a case the individual Hy is 
likely to be a band rather than a single value. But from this 
assumption it does not immediately follow that we can aggregate 
these individual levels to yield an economy-wide value of equili- 
brium inventories. It is quite reasonable to assume that the 
desired inventory levels of all firms are interdependent, quite 
apart from their dependence on the same exogenous factors. lia 
firm's suppliers have lower desired inventory levels, then its own 
desired levels should rise. One could argue that suppliers' actual 
inventories are more relevant to the firm, as these influence 
reorder lags; but suppliers' desired levels of inventories will 
have more significance for the future, and in its inventory policy 
a firm should take account of this fact. 


If the justification of H for the whole economy on the 
basis of aggregating micro-values is unacceptable, some more gen- 
eral grounds for its assumption are needed. I can argue that 
relatively high inventories prompt holders to cut back, and rela- 
tively low inventories prompt them to accumulate. This implies 
that, ceteris paribus, the change in aggregate H, is a declining 
function of H;y, taking on positive and negative values. If the 
function is assumed to be single-valued and continuous, this im- 
plies that for some level of H, the change in*#Hy "is “zeroes %An 
equilibrium level is established that will, in the absence of 
changes elsewhere in the economy, tend to perpetuate itself sle 
the function is also monotonic, there will be a unique and stable 
equilibrium; otherwise there may be multiple equilibria some of 
which are unstable. If monotonicity is plausible, I can assume a 
unique and stable equilibrium level (not necessarily desired) of 
Ht yielding net inventory investment of zero.” 

°If on the other hand the mapping of H + AH, is point-to-set, equilibrium solu- 
tions would seem to require restrictions on the nature of the mapping equivalent to 


the extension from Brouwer to Kakutani fixed-point theorems. (See Lancaster [13] pp. 
336-8 and pp. 342-352.) 
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If the unique macro-level H, is assumed to exist, we may 
then consider the nature of the reaction coefficient b. Inven- 
tories tend to be very volatile and subject to rapid adjustment; 
so why do not inventory-holders try to eliminate all the gap within 
the quarter, rather than just a fraction of it? Lovell suggests 
several reasons [14] pp. 295-296. There may be ordering costs 
involved in changing the level of inventories, ordering intervals 
may be infrequent, liquidation of recently acquired stocks may be 
gradual. These reasons can be summarized in the (S,s) strategy, 
implying that at any given time most holders are somewhere between 
S and s_ stock levels, and will not act to eliminate the gap 
until the stocks fall to s. The batch cost makes it uneconomic 
to order at frequent intervals so adjustment will be slow. But 
this framework involves two types of problems. First of all, the 
implied reaction time is unlikely to be much longer than a quarter; 
lags of two or three quarters are not consistent with what is 
known about the rapid responsiveness of inventory. This implies 
that b for quarterly data should be quite close to 1.0, certainly 
above 0.5. Yet 0.5 is not the estimated value in most empirical 
work, including mine. Secondly, the identification of the upper 
bound S with Be is also pretty shaky because this rationale 
implies that each holder is almost always below S and that the 
economy in total is always below. A desired reduction in inven- 
tories does not fit the apparatus. If the (S,s) model is dis- 
carded, the delayed reaction may be justified by saying inventory- 
holders are cautious and do not move to the equilibrium level all 
at once in case it should shift by the time they get there. 

Another possible rationale is that total inventories adjust slowly, 
because one firm's disinvestment is another firm's investment, 

and if all firms try to change their inventories at once in the 
same direction all will be more or less unsuccessful. Again, 
however, long lags are hard to justify by this explanation. So 
given the very long implied adjustment lags derived from most 
empirical work, there may be suspicion about whether the model 

is measuring the right thing. 


If misgivings about the definitions of Ht and b are ig- 
nored, attention must be turned to the determinants of H*. These 
can be subdivided into positive and negative categories — the 
reasons for holding inventory and the costs of doing so. In the 
positive category, clearly the desired variable is expected sales. 
Whatever the class of inventory and whatever the industrial 
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division, all inventory is held for contribution to future sales. 
In a complete model the desired level of inventory should also 
depend on the probability distribution of future sales, or at least 
on the standard error; but at the level of macro-aggregates these 
concepts are hard to define. Expected sales are not available 

in the data set, therefore some hypothesis is required about the 
process of expectations formation by which expected sales are 
generated from presently observable variables such as: current and 
past sales, new orders, and unfilled-order backlogs. Data on the 
last two variables are available for the manufacturing sector only; 
no explicit sales data exist for any sector. Sales data may be 
approximated quite well in the manufacturing sector by shipments, 
but for the whole economy some estimate must be developed from 

GNE or Gross Domestic Product, or elsewhere. The new-orders 
variables and unfilled-orders variables have the advantage of 
being explicitly related to future sales but these variables are 
incomplete in coverage and involve either the use of a partially 
disaggregated model, with manufacturing and non-manufacturing 
sectors, or else the assumption that such variables from the 
manufacturing sector have an equivalent impact on non-manufacturing 
inventories. Moreover, new-orders and unfilled-orders variables 
would require separate determining equations and would create 
extra difficulties for a complete model. Unfilled orders have 

the additional difficulty of being causally ambiguous because any 
delay in production will lead to a simultaneous increase in work- 
in-progress inventory and to unfilled orders in the case of 
industries producing to order. The resulting relation is associa- 
tive rather than causal. GNE-based proxies for current sales, 
while convenient in a simultaneous model, necessitate explicit 
hypotheses concerning expectations formation. The parameters of 
these hypotheses must be calculated, along with those of the 
accelerator relation, from the estimated coefficients of whatever 
equation is finally derived. 


The costs of carrying inventory (apart from the physical 
elements of storage cost, wear, depreciation, and so on) are the 
costs of the financing necessary to pay for the inventory. Thus 
some type of interest or discount rate must be introduced to 
represent the marginal cost of funds to the inventory-holder — a 
cost variable subject to all the usual problems of discount rates 
in an imperfect capital market. Is the relevant rate short-term, 
such as the treasury bill rate, measuring the opportunity cost of 


b2 


funds tied up in inventory? Should the rate be the industrial 
bond yield, the average (rather than marginal) cost of borrowed 
funds to the firm? The bank loan rate may be the average cost of 
short-term funds, but jt is far from being the marginal rate and 
has little variance anyway. Does the firm have some concept of 
the internal short-term discount rate, less volatile than the bill 
rate, incorporating various risk elements as well? For that mat- 
ter, as suggested above, the historical fluctuations in borrowing 
costs may be altogether too small relative to the great uncertain- 
ties surrounding other determinants of desired inventory. In this 
case, measures of credit availability or credit rationing may indi- 
cate the impact of infinite marginal borrowing costs that are not 
represented in market interest data. In the face of such uncer- 
tainties one can only try various combinations of cost and availa- 
bility measures to see how they perform. 


Further influential variables are limited only by the imagina- 
tion of the researcher, but one commonly suggested variable is 
price change as represented by combinations of past price move- 
ments. This rests on the hypothesis that firms will build up 
inventory if prices are expected to rise and cut back if they are 
expected to fall — a hypothesis usually combined with an extra- 
polative expectations mechanism. But results with this variable 
are generally unsatisfactory, and mine are no exception. This 
could be due to the weakness of the price data, or because the 
expectations mechanism is inadequate. It could also be because 
firms consider that they are in business to produce and sell 
goods, not to speculate on price movements. If they buy in 
fluctuating markets, they are more likely to cover with forward 
contracts and 'dis-speculate' than to play the market. Another 
variable used with some success in the American studies is the 
size of defence expenditures, recognizing the long lags and large 
work-in-progress elements in defence procurement. Given the 
relative size of the Canadian military establishment, however, 
this variable does not seem worth importing. 


Yet another category of variables might be introduced by 
admitting explicitly that inventory investment depends largely 
upon how businessmen 'feel' about the state of the economy, and 
by searching for variables such as unemployment rates and share 
prices, that are likely to be widely observed and to condition 
the psychological climate in which inventory decisions are made. 
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Some success was achieved in this study with transformations of 
such variables. 


One might also question whether the model outlined in (1.1) 
to (1.4) is complete because this implies that all inventory 
investment is in some sense deliberate. Yet clearly misforecasting 
of sales does occur, and may lead to unplanned accumulation or 
reduction of inventories unrelated to equilibrium or past stock 
levels. This can be handled by including all such unplanned ele- 
ments in an error term — (1.4) can hardly be expected to fit 
exactly! A more involved theoretical formulation, which boils down 
to the same estimating relation, assumes an unplanned element in 
accumulation which is proportionate to the forecasting error: 


Se & 
= - a4 1 
AH. d(H, Hy + c(S, Sg) (1638; %) 


0 
The parameter c is the production inflexibility coefficient. It 
is zero if production can be fully adjusted within the quarter so 
that the 'unexpected' sales changes can be met without affecting 
inventory levels, and 1.0 if production cannot be adjusted within 
the quarter and all the error is reflected in unplanned inventory 
change. 


If this model is combined with (1.5) and (1.6) it reduces to: 


AH. = bay + [ba, ~ p(ba, + c)] S. 


+ (ba, + c) eS + bar - bH Gles7y) 


t-1 t t-1l 


Again, the equation to be estimated is unchanged but now Ltipis 
impossible to distinguish between c and Pp, so the model is 
underidentified. I have some a priori information about each, 
but hardly enough to be confident in my estimates. And the more 
parameters to be derived from a given reduced form, the more 
sensitive is the model to errors of specification and estimation. 
There is also the theoretical question of whether it is appropri- 
ate to 'tack on' the forecast error in this way. The discussion 
of the formation of ie and of the adjustment mechanism suggested 
that these might embody some form of optimal inventory strategy. 
Without being too precise, it can be said that end-of-period tar- 
get inventory may be dependent on the relation between actual and 
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expected sales. One of the motives for carrying inventory is to 
provide a buffer stock so that unexpectedly large sales can be 
met without disrupting the production process. Since inventories 
have this production-smoothing function, the inventory target is 
in fact a range, with each value assuming a different level of 
actual sales. Thus, the ‘unplanned' component is already included 
implicitly in the equilibrium level — not an additional factor 
independent of the target inventory. This implies that (1.5) is 
an inadequate specification, something I certainly do not deny. 
But the estimation problem is unchanged, and there does not seem 
to be any theoretical justification for grafting an ‘unplanned’ 
investment term onto the model. 


2. Estimation Results 


In presenting these results I have adopted the philosophy 
that the cataloguing of failure is almost as important as the 
description of final success. ('Success', of course, is a rela- 
tive term.) From the point of view of economic science it is 
important to present this work in as complete and reproducible a 
fashion as possible, however galling that record may be. One of 
the most valuable products of the exercise may then become the 
information it yields on unfruitful approaches — other researchers 
can thus avoid these blind alleys. Better still, they may see 
light where I saw only darkness and discover that it was the 
researcher who was blind. (Better from the point of view of 
economic knowledge, not from my point of view.) Therefore I have 
recorded the results in considerable detail (both good and bad), 
marking as clearly as possible the pattern followed. 


The dependent variable throughout the research was the 
quarterly change in Canadian non-farm inventories, in constant 
1957 dollars seasonally unadjusted (Databank (DB) 150, see [24]). 
The basic data period was first quarter 1947 to fourth quarter 
1965, but most equations were fitted over shorter periods both to 
avoid what appeared to be structural shifts in the earlier years 
and to examine potential explanatory variables not available 
earlier in this period. The model used required a series for 
inventory stocks as well, which were constructed by cumulating 
inventory change onto a base-period value for end of fourth quarter 
1955 supplied by the Dominion Bureau of Statistics. Since sea- 


te 


sonally unadjusted data were used, (1.1) was reformulated: 
* 
AH = SOO ae ee Ul eee age 


where the Q; are quarterly seasonal dummies. Since the specifi- 
Cationnor Hy can lead to a constant term, one of the seasonals 
must be dropped in estimation. 


a) First Phase: Estimation with Gross National Expenditure 


As outlined above, the experiments began with the idea that 
the production-smoothing role of inventory should lead to a direct 
impact of sales-forecast errors on the equilibrium inventory level. 
Consequently I hypothesized that businessmen have some idea of the 
'normal' level of sales, and deviations from this level are par- 
tia iivyereflected im Hy. This leads to the formulation: 


* e x 
Hy. = Ci ds. + ion ~ S) + fr (272) 


Here Sa is expected sales, Ge is 'normal' sales, and ry 1s some 
measure of the cost of funds. Clearly the linear specification 
of r is rather unsatisfactory, but given the highly uncertain 
nature of the structure and the difficulties of a non-linear 
approach it seems a reasonable compromise. The 'normal' level 
of sales was derived by fitting quarterly GNE (DB 157) in logs 
to a time trend from 1947 to 1965. The calculated value of GNE 
was selected as the 'normal' level. Although the use of GNE for 
a sales proxy is dubious, it has the advantage of ready availa- 
bility in a small simultaneous model and so seemed to be a point 
where experimentation could reasonably begin. More refined 
variables than those used here should lead to better results but 
not to qualitatively different ones. 


Businessmen's sales expectations were modelled in two ways, 
first by the form outlined in (1.6) and second with a Koyck-type 
distributed lag of the form: 


€ 
Ss = GQ - A) [S, + AS xESeda) (283) 


mee hia, 


These forms differ very little for A and p with both close to 
zero but (2.3) implies a much greater importance for sales in’ the 
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more distant past if A is close to 1.0. Smaller parameters 
imply better forecasting by inventory-holders. 


Each of the expectations structures implies a different esti- 
mating model. Bringing together (2.1), (2.2), and (1.6), the 
equation is: 


AH. = (Q, + QQ) + Q, + bc) + [bd(1 - p) - be] Ss. 


* 
+ bdos + beS. + bfr - bH 
Le G t 


-1 t-1 
Substituting GNE (Y) for sales, and noting that 

Nee ce BAY ee oY ates 

C t t-1 


AH. = (Q + Q, + Q, + oF tebe) at D[d(1le-.p)e—wel AY, 


* 
+ b(d - e) xe + bey. + bfr - bH (2.4) 


-1 t-1 
This is an estimating equation in observable variables whose co- 
efficients are fully identified. 


Substituting (2.3) for (1.6), going through the familiar 
Koyck transformation, and letting AAH = AH - AH > we 

: t-1 t-1 t-2 
obtain: 


AH = (1 - A)(Q + Q, + Q, + bc) + [bd(1 - A) - be] Y. 


* 
+ beaY. 4 + (be - beAk) ia + bfr, ~ bfAY, 


ee (Dee eH See mee) eut (253) 


1 -2 


* * * 
Since \pepioeceoeg trend. Yei4.= kY, wheresOQ<k<1  oEquations (2.4) 
and (2.5) are the initial estimating equations. 


Equations (2.4) and (2.5) were fitted over varying time 
periods using several alternatives for rz. I tried the three- 
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month treasury bill rate (DB 601), the average rate on Government 
of Canada bonds due in less than three years RO3 (DB 1365), and 
the average rate on Government of Canada bonds due or callable in 
ten years or more RLC (DB 2764) to cover a range of possible terms 
to maturity; but failed to find significant differences between 
these alternatives. The results are shown in Tables 1 and 2. 


Table 1 indicates clearly that the specification used is in- 
adequate. The 'normal' sales level variable is uniformly insig- 
nificant and varies in sign. Worse, the interest variables are 
all moderately significant but have the wrong signs. While inven- 
tories may well perform a ‘buffer stock' function the equation 
does not show this. Weaknesses in the overall equation structure 
may prevent interest rates from playing their proper theoretical 
role; certainly they have no place in this formulation. 


On the other hand, the coefficients of AY;, Yt-1, and Hy-1 
are significant and relatively stable. This stability extends to 
Ht-2, which was accidentally included in certain of the regressions 
in place of Hy.,. Since in general H¢-2<Ht-]1 one might expect 
H}_2 to have a larger coefficient, but the accelerator mechanism 
suggests that the coefficient should be smaller and this is in 
fact the case. Implied values of b can be derived from the 
coefficient of Hy_2. These are shown in Table 1 and tend to be 
somewhat larger than the measured coefficients of Ht-1. Only in 
one case is b undefined. 


In deriving the values of the model parameter from these 
coefficients it can be seen that d, the target marginal stock/ 
sales ratio, lies between 0.5 and 1.0, with the Hy-2 equations 
yielding the lower values. The value of p is small, suggesting 
that most of the change in sales is correctly forecast. In the 
short-period equations beginning in 1955, however, the implied 
forecast is an overestimate. Examination of residuals from the 
long-period equations suggests that sharp inventory movements in 
1956 and 1957 may be distorting the regression plane of the short- 
period equation, leading to better fits but less reliable struc- 
tures. Such a conclusion can hardly be based on the Table 1 
results alone, but these results do suggest that a long-period 
equation may be better. This is confirmed by the general similar- 
ity between the coefficients of the 1947-1965 and 1952-1965 equa- 
tions, a similarity borne out in later experiments. The markedly 
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better fit of the 1952-1965 equation is probably due to its avoid- 
ance of the Korean War inventory boom in 1950 and 1951. 


Thus some information can be gleaned from Table 1: the ac- 
celerator structure may be useful, the cost variables in their 
present form are no use, and the 1952-1965 period may be optimal. 
But no further information can be derived from Table 2. Here again 
Y is insignificant, and all the interest rate variables are 
wrongly signed. According to the structure of (2.5) the lagged 
rates should have positive coefficients. The structural parameters 
in this form are overidentified and different estimates of the 
Same parameter do not converge. Multicollinearity reduces the 
Significance of almost all parameters. The implied values of the 
reaction coefficient b are quite unstable — one case yields a 
large negative result. The values of d, the target stock/sales 
ratio, are even worse. It appears that the Koyck lag structure 
introduces too many collinear variables and contributes nothing 
to the usefulness of the model. Further examination of the para- 
meter values implied by these equations does not change this con- 
clusion. 


b) Second Phase: The New Sales Vartable 


It seemed fairly clear that substantial improvements were 
required in the specifications either of structure or of estimating 
variables. And since most changes in theoretical structure had 
little impact on the estimating equation, priority was given to 
the latter. First an improved sales proxy was developed from the 
Nattonal Aecounts® by taking the sum of: expenditures on consumer 
durable and non-durable goods (DB 141, DB 140), business gross 
fixed capital formation (DB 144), total government non-wage 
expenditure on national accounts basis (DB 2171, DB 4079, DB 4104), 
and exports less imports (DB 153, DB 154). The resulting variable 
was thought to be a much closer approximation to actual sales of 
goods by Canadian inventory-holders than was the GNE used initially 
and as such to be a more relevant measure of expected pressures on 
inventories. This variable was denoted as 'purged' GNE or YP. 


®Nattonal Accounts Income and Expenditure issued quarterly and annually by the 
Dominion Bureau of Statistics. 
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The variable for cost of funds was also changed, because it ap- 
peared that the strong positive trend in interest rates in the 
postwar period together with the rising level of inventories might 
be creating part of our problem. If the interest rate is influ- 
ential, not as an absolute magnitude but as an index of the rela- 
tive cost of funds, the trend component should be removed. Thus 
the interest index is defined: : 


12 
i= ba ee all (2.6) 


This index can be interpreted not only as the relevant magnitude, 
if interest rates are important only relative to their recent 
levels; but also as a measure of credit stringency, on the hypo- 
thesis that inventory-holders do not react to cost levels but do 
react when their sources of funds dry up entirely. We are assuming 
that the 'fringe of unsatisfied borrowers' moves with relative, 

not with absolute, interest rates — a fairly safe assumption. 


The equation fitted under these hypotheses can be derived 
from (2.1), (1.5) and (1.6) with Yt substituted for St. 


AH. = (Q, + QW + Q, + bc) + bd(l - p) i 


ul 
mS 

! 
> 
r 


P 
or grouping with Yeo 


AH. 4 


(Q, + QQ + Q, + bc) + bay 


- bdpAY, + bei, - bHL_, (oma 
This equation was estimated from 1953 to 1965 in three forms, one 
with no cost-of-funds term, one with RO3, and one with RLC, both 
interest rates in index form. The results are shown in Table 3. 
The first obvious point is that the interest index is no help 

here either. It should be positively signed, but it is negative 
in both equations. The RLC index is insignificant and weakens the 
equation fit; but R03, which on a priori grounds might be more 
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TABLE 3 


'Purged' GNE and Interest Index 


(Sample Period: 1Q53 to 4Q65) 


A eee 205 6cOmt 05.9 lO ta 2/1267. Oat 95.22, Q 


(1.80) (0.85) (2.86) cura 


cP) CAPA) yt coo ay? See LO 


(SHO yee 95 14) Co 
SEE = 99.4 R? = .596 D/W = 1.23 
(gma =82 58at 04ND Sum ters 7O7nOmar so? 60 Q, 
(0.63) (0.78) (2.53) (1.55) 
P P 
EUG So RMN “SAE GH oy al TMI Th 
(2.55) (2295) (2.00) (1.90) 
SEE = 96.7 R? = .618 D/W = 1.38 
AH. = -75.26 + 115.86 Q, + 264.48 Q. + 88.63 Q, 
(0.40) (0.92) 7) (162) 
P P 
ecole gre So tgAt oa lO He, = Alo RLC 
(2.97) (2.99) (2.35) (0.91) 


SEE = 99.6 Rome 504 D/W = 1.24 


relevant, is moderately significant and improves the equation 
slightly. Unfortunately its causal implications cannot be ac- 
cepted. 


These equations provide little support for the basic struc- 
tural model. The implied value of b is so low that it can be 
rejected on a priori grounds — it yields implausibly slow reaction 
times. This coefficient may measure the generally depressing 
effect of past inventory levels on this year's rate of accumula- 
tion, but it does not look much like a reaction coefficient. 
Moreover the implied value of d is about two, and that of 9 
between one and two; neither of which goes down very well with our 
basic model. The value of po implies systematic error in the 
estimates of the change in the direction of sales; that of d 
implies that for every unit increase in the number of items they 
expect to sell, firms try to expand inventory by two items. 
Neither value is very plausible. The trouble may stem in part 
from decisions made in the first quarter, when inventories are 
built up in expectation of sales in the second quarter rather 
than based on actual sales in the first and fourth quarters of 
the previous year. It is possible that the strong seasonality 
in the data is too much for the theoretical model to encompass. 


I did, however, find substantial support for the procedure 
of fitting in constant dollars at this point. A set of equations 
similar to those of Table 3 was run on current-dollar data, and 
resulted in a markedly lower fit with almost all coefficients 
insignificant including the quarterly dummies. It seemed fairly 
well established that the constant-dollar approach was appropriate. 


Starting with the basic structure in the Table 3 equation, 
various forms of cost-of-funds and expectations variables were 
tested in an effort to capture some of the strong swings that the 
basic model bypassed. The results of some of these efforts are 
shown in Table 4. To get at the impact of credit conditions, I 
introduced the variable (L/A);, which is the ratio: ineperiod. .t 
of total business loans outstanding (DB 687) to the level of loan 
authorizations provided by the banking system (DB 608) 4 “The 
hypothesis is that when businesses start to run up against the 
limits of their lines of credit, they tend to cut back on inven- 
tories in an effort to conserve borrowing capacity. If inventory- 
holders behave in this way, (L/A) should come in with a negative 
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sign and preferably with a lag. It would form a very clear chan- 
nel for policy even if businesses were insensitive to interest 
rates: 


Unfortunately, as can be seen in Table 4, (L/A) comes in 
strongest currently and with a positive sign. Clearly I have 
identified a demand for loans, not a supply relation, and shown 
that when business inventories are rising, firms tend to borrow 
more. If this is true, then credit constraints may inhibit inven- 
tory growth; but not through the structure suggested in the equa- 
tion. This equation was only tested from 1956 to 1965 because the 
data on authorizations are not available before that date. 


Efforts were also made to include as expectational variables 
the difference between the Toronto Stock Exchange common stock 
index (DB 2597) and its log trend 1946 to 1965 STOCK; ; the ratio 
of the index to its trend EQRy; and the ratio of unplaced appli- 
cants to unfilled vacancies in all industry divisions (APP/VAC);, 
(DB 3979, DB 3965). As can be seen in Table 4 these variables 
all enter with the correct sign but tend to weaken the other 
variables in the equation and to help the fit only marginally. 
Moreover, none of the expectational variables included have a 
particularly good theoretical justification, unless they are 
indeed relevant to the formation of businessmen's expectations 
about the state of the economy. 


One expectational variable which is widely watched, however, 
is the unemployment level (DB 1202, DB 1203). Although it has 
less variance than (APP/VAC),, the unemployment level is, with 
Gross National Product, probably the best known of the major 
economic aggregates. Rapidly and easily available to the public, 
the level of unemployment is generally accepted as an indicator 
of business conditions. But it is not clear in what form the 
variable should be introduced into these equations. Do inventory- 
holders look at the level of unemployment, recent changes in that 
level, the level relative to recent changes, or what? With these 
questions in mind, four new variables were defined to enter the 
inventory equation: Uy is the average level of unemployment over 
the quarter, AU; is the current first difference in the level, 
Ut/Ut-4 is the ratio of this quarter's level to the same quarter 
last year, and Ul, is a ratio of the current level divided by a 
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twelve-quarter moving average with equal weights given to the 
levelsmtrom =t=1) "tor +t=12, 


The results of computations using these variables are shown 
in Table 5, and they are distinctly interesting. Neither Ut 
nor AUt contributes much to the equation fit — both weaken the 
coefficients of other variables. But U,/U¢-4 and particularly 
UI_ produce substantial improvements in fit while the other 
variables in the equation hold up well. On all the standard tests 
of equation quality, Durbin/Watson (D/W) statistic, Standard Error 
of Estimate (SEE) and so on, the UI; equation for both 1952-1965 
and 1956-1965 is a considerable improvement over any of its pre- 
decessors. Whereas before, the presence of autocorrelation had 
to be accepted with a 5 per cent confidence level, now for the 
1952-1965 equation the hypothesis can be rejected at a 5 per cent 
level. Moreover, the standard errors of all coefficients are 
reduced. It would appear that the level of unemployment relative 
to its average over the last twelve quarters (roughly a full 
business cycle) captures part of the process of expectations 
formulation about the general state of the economy to which busi- 
nesses react in setting their inventory targets. 


The equation with a UI; term fitted from 1956 to 1965 also 
may contain some confirmation of the flexible accelerator struc- 
ture. It implies quite a low b. But the near equality of the 
ve and Be terms might imply that both are only part of a vine 
term with a marginal stock/sales ratio somewhat greater than one. 
If expected current sales are some ratio to last quarter sales, a 
ratio greater than one, this yields a marginal stock/sales ratio 
near one. Then businesses project current sales as a per cent 
rise on last quarter; and target end-of-quarter inventories are, 
on the average, equal to next quarter's expected sales. The 
structure is quite plausible except for the very slow implied 
rate of adjustment. Still, this equation allows for a more 
sensible interpretation of all coefficients than any other located 
so far. Consequently I accept the last two equations of Table 5 
as a new 'basic model'. 


e) Extenstons of the Baste Model 


If the new equation is better specified as to structure than 
were the previous ones, it is possible that a priori significant 
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variables formerly of no use might now enter the equation in an 
appropriate manner. With this in mind I attempted to reintroduce 
the RO3 bond yield in index form. It had the wrong Sign and was 
insignificant, weakening the equation. But at least the new 
specification no longer draws assistance from wrongly signed cost 
variables. I also tried the treasury bill yield previously used 
in the first testing phase RTB (DB 601), the industrial bond yield 
(McLeod, Young, Weir IBY (DB 268)), and the yield on a sample of 
equities (Moss, Lawson EY (DB 2765)). Each of these was tested 
currently, with a one-quarter lag; and as a four-quarter moving 
average, first with equal weights then with declining weights 
(Col 5.00 > st 2) = 2558 too a 25 at -4 = Oe, “Insaddition, Ik.tried 
allowing the unemployment index to come in multiplicatively with 
a four-quarter seasonal; I tried using a price difference term, 
the first difference of the GNE deflator both current and lagged 
once; and I tried the cash flow ratio variable, which had been 
used successfully in other experiments, to see if I could measure 
the response of inventories to pressures on working capital. The 
last formulation consists of cash flow, which is the sum of cor- 
porate retained earnings (DB 1393) and corporate capital consump- 
tion allowances (DB 3711), fitted to a linear trend from 1950 to 
1965 and then divided by the series of trend values, 


Results from these experiments are comparatively meagre. 
The financial variables are all wrongly signed except for the 
equations noted in Table 6. In general the'’interest rate variables 
seem to conform more closely to theoretical expectation when the 
shorter period is used; this agrees with Courchene's results on 
manufacturing inventory for the period 1955 to 1962. But the 
interest rates also perform better in conjunction with the equity 
yield, which is probably bringing in an expectations effect. On 
the whole, the few equations with correct a priori signs do not 
inspire much confidence, and they improve the fit of the equation 
very little. The experiments with a price term and with a sea- 
sonally-spread UI, term produce insignificant results and weaker 
equations. 


Thus efforts to extend the basic model led to few conclusive 
results. There are several new equations that cannot be rejected 
on the ground of a wrong a priori sign or on the ground of the 
weakening of the basic equation. Not one of the six has any 
clear-cut superiority over the others; although the equations in- 
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cluding financial variables imply such trivial impacts that they 
are perhaps better ignored on grounds of simplicity. 


More information has now become available from that most 
reliable of sources, the passage of time. Since the equations in 
Table 6 were developed, observations for 1966 and the first quarter 
of 1967 have been generated to provide a check on the validity of 
the final equations. This testing was carried out in several 
ways. First, the equations fitted from 1952 to 1965 were pro- 
jected forward for five quarters. Then they were refitted to the 
end of 1966 and their performance checked over the same five 
quarters. These equations are given in Table 7, and as can be 
seen the coefficients differ very little indicating a stable 
structure into 1966. Examination of the residuals suggested that 
a major movement in the first quarter of 1956 might be twisting 
the regression plane, so this quarter was dropped and the basic 
equations refitted over 1952-65, 1952-66, 1956-65, and 1956-66. 

In all cases the residuals, the sums of squared residuals for 

1966 and 1Q67, and the absolute sums of residuals for these periods 
were calculated. The results are shown in Table 8. Finally a 
naive test was performed by projecting forward the quarterly means 
of inventory investment over the various time periods and calcu- 
lating the same residual test statistics for them. The projection 
test 1s questionable on one count; in that, for simplicity, H,_} 
is taken as the actual H;_] in each projected quarter rather than 
what H;_, would be if predicted inventory investment were being 
cumulated. This procedure simplifies computations greatly without 
having much impact on the actual result. 


Comparison of equation performance shows that the equations 
fitted to the end of 1966, though little different in structure, 
are sbDetters predictors! for 71906 andy 1lQ67-sathiss1s hardly sur- 
prising. Perhaps more interesting is the fact that dropping 1Q56 
from the calculations has so little effect. As can be seen from 
Tables 6 and 7, the 'gap' tends to draw the 1956 equation closer 
forthe’ 1952 "structure.. But) them’ predictive capacity of the gap 
equation is generally weaker. On almost all parallel tests, as 
shown in Table 8, the gap equations are inferior. In no case are 
they significantly superior; consequently this approach does not 
seem worth pursuing. As for our other financial variables, their 
insignificance in the equations is confirmed in the prediction 
results, # In the 1952-65 and 1952-66) equations theselvariables 
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bring about some slight improvements, but in the 1956 equations 
they do more harm than good. Moreover it appears that what little 
they do contribute comes in through the equity yield and the cash 
flow ratio rather than the treasury bill rate. Since the equity 
yield reflects stock prices and the cash flow is highly correlated 
with profits, the 1956 equations appear to be picking up a weak 
expectational factor rather than a cost-of-finance impact — there- 
fore there seems to be no gain in maintaining these forms. 


The best equation on the basis of Table 8 is clearly the basic 
model fitted from 1956 to 1966. This equation has the lowest sums 
of absolute and of squared residuals over all five quarters, and 
is superior by a substantial margin in most cases. That it should 
dominate those equations fitted only to the end of 1965 is not 
particularly surprising — one is surprised to find that it is also 
the best of the 1966 group. Of equations fitted to the end of 
1965, the 1956-65 equation is clearly better than the 1952-65, and 
is even slightly better than the 1956-66 equation in 1967. However 
the difference is hardly large enough to outweigh the dominance of 
the 1956-66 equation in 1966. Thus our equation of choice is: 


(1956-66) 
AH, = 417.54 + 380.64 Q, + 180.99 Q. - 36.65 Q, 
(2.83), (310) (1.99) (0.73) 
P P 
Peli 7 eNeee tae 5 ONAYar = 2496 e4 (Uae ee 128 He, (2e8) 
(2573) (1.85) (5.05) (2.74) 
SEE = 79.5 R* = .771 D/W = 1.93 


Comparing this equation to the naive quarterly mean projections 
shows that it comes out a long way ahead in 1966 and trails in 
1Q67 in all cases. 1Q67 was a bad quarter for all our equations. 
But its superiority in 1966 outweighs this disadvantage — over 
these five quarters the 1952-66 quarterly means do best with 

bus = 81 (477 Zlul= 555. As against this, our equation fitted 
1956-66 gives Zu? = 71,965 r|ul = 442 despite its relatively much 
weaker performance in 1067. 
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Returning from the empirical results to the theory on which 
the experiments were based, (2.8) may be interpreted in the light 
of the model (2.7). Then p = .159/.177 = .898. This implies 
Se = 3 1025Spe. 898 (5-1 0r relatively weak forecasting by inven- 
tory-holders. According to the model only 10 per cent of sales: 
change is forecast, an implausibly low result much below that of 
Lovell for the U.S. [16] pp. 542-550. 'Rational' business fore- 
casting as defined by Bossons and Modigliani [2] implies a (1 - 9) 
of less than one if fully rational forecasts have an expected 
value of zero for the difference between forecast and actual, or 
E(u,) = 0 where Sf - Sp = ug. Similarly Theil finds that the 
conditions under which (1 - e) < 1 are quite broad [22] pp. 154- 
161. But a forecast of only 10 per cent of sales change is im- 
plausibly low. 


On the other hand, if (2.8) is regarded as fitting the model 
of (1.7') with a passive inventory term, equivalent to (1.7'') with 
c = 1, then the estimate of p drops to .135, implying relatively 
good business forecasting or S§ = 4865 Spo 2155 S;_-]-8 tints makes 
the passive or production inflexibility model more plausible. In 
generale tom (i.7 ae = €.159) / (+8 177)" where OScS1 and the 
larger is c, the better is business forecasting implied to be by 
the equation. 


The other parameters of the model are b, the reaction co- 
efficient, and d, the marginal stock/sales ratio. b is rather 
low, implying a long adjustment period, ’ while the marginal stock/ 
sales ratio is 1.38. This is rather high, but below the average 
stock/sales ratio of about 1.6. It is worth noting that the flow 
variable approximating sales, yP, is flow per quarter; this ex- 
plains the size of the stock/sales ratio. The low value of b 
is disturbing, given that inventory is believed to be rapidly 
adjustable by the holder. Perhaps the very large and apparently 
random error in inventory movements (reflected in the Coefficient 
of Variation of 73.5 per cent and the Durbin/Watson statistic of 
1.93 in the final equation) leads to great caution on the part of 
inventory-holders in accepting and moving toward equilibrium 
levels. The fact that inventories are volatile need not imply 
that they are easy to adjust swiftly; large random movements may 
make the adjustment process a slow and cautious one. 


. * 
71f b = .128, and H is constant, 42.2% of any gap is closed in four quarters. 
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Perhaps the most disappointing feature of this equation from 
the point of view of a policy-oriented model is the consistent 
failure of all financial variables to yield any measurable impact 
on inventory investment that could be justified in theory. Despite 
the range of variables tested and introduced with a variety of lag 
patterns and index forms (from the treasury bill rate to the over 
ten-year government bond yield and the industrial bond yield, in- 
Cluding credit availability and price variables) the most assiduous 
data mining yielded only the rocks presented in Tables 6 and 7. 
Tests of predictive capacity soon reduced these to powder. Finan- 
cial variables may have the hypothesized impact on inventory in- 
vestment, but if so it does not show up in any form I have yet 
Cested. 


There is, however, another possibility. The whole purpose 
of building a simultaneous model is to derive consistent estimates 
of the individual equation parameters by using estimation tech- 
niques which avoid simultaneous equations bias. The inventory 
equation might be expected to be particularly subject to this form 
of bias since multiplier effects can be expected to lead from 
inventory behaviour to the activity variables which are treated 
as independent in the Ordinary Least Squares (OLS) estimation. 
In fitting the simultaneous model, (2.8) was reestimated using a 
type of two-stage least squares procedure in which a subset of 
the exogenous variables is chosen as instruments according to a 
causal ordering hierarchy developed by F. Fisher. The procedure 
(called Structurally Ordered Instrumental Variables, or SOIV) is 
discussed in the overall RDX1 model paper. Estimating the equation 
in the form yields: 


1Q56 - 4Q65 (SOIV) 
AH, = 603.846 Q, + 518.098 Q, + 53.381 Q, - 86.778 Q 
(3.83) (3.37) (0.46) (1.46) 
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The same equation estimated by OLS yrelds.: 
1Q56 - 4Q65 (OLS) 


AH on =..627-6323 (Otto 269.51 460i tel 602 128507 Sues Q 


(3.81) (2.83) (1592) (0.85) 
P P 
+5 60 F=f. 10 Onb Yonah 202021 ele perl 35a Mena 210) 
(2.66) (2.26) (5.74) (3.03) 
GEEy=u72 54 R? = .809 D/W = 1.70 


(The OLS equation differs slightly from that reported in 
Table 6 due to minor changes in the input data made for consist- 
ency with the simultaneous model.) Fitted by OLS, the 1956-1965 
equation looks quite similar to the 1956-1966 equation. This 
implies p = 1.188 if c = 0, suggesting that some degree of pro- 
duction inflexibility must be present. Also d and b are 
little changed. The significant feature, however, is that in 
the SOIV results, the Ay? variable loses almost all significance. 
Its coefficient implies a value of p = .222, or. business. fore- 
casting of 77.8 per cent of quarter by quarter change... ines re= 
sult would be very interesting, except that p is not signifi- 
cantly different from zero (t = .22). This could imply very high 
accuracy in business sales forecasts; it could also cast some 
doubt on the model structure. Efforts to model the formation of 
sales expectations may simply be inadequate, and this inadequacy 
may be masked by simultaneous equations bias in the OLS estimates. 


The SOIV results do, however, provide strong confirmation 
for the financial variables findings. After fitting (2.9) a range 
of cost-of-capital variables was retested to see if the SOIV form 
might enhance their role. I used the 90-day finance company paper 
rate RCP (DB 1129), the average rate on Government of Canada bonds 
due in less than three years RO3 (DB 1365), and the rate on 
Government of Canada bonds due or callable in ten years or more 
RLC (DB 2764) both current and lagged one quarter. In addition 
the same variables were used in the index form current and lagged. 
Some of the results are presented in Table 9 where the SOIV re- 
sults confirm the OLS. Whatever the theoretical model implied by 
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TABLE 9 


Final Equation Form Tested with Assorted Financial Variables, Single and Simultaneous Equation Estimates 


(All equations include the eight variables of the chosen equation plus, in most cases, an interest rate variable.) 


Financial Coefficient on t Value of Estimation A 
Variable* Financial Variable Coefficient Method SEE R* 
NONE OLS 72.4 .809 
NONE SOIV 76.6 .786 
RCP 9.47 65 OLS 73.00 .809 
RCPR . 006 .00 OLS WBo'S .803 
RO3 13.08 .69 OLS 73.0 .806 
RO3R -1.61 natal OLS WAS .803 
RLC 5250S Ito OLS lea 815 
RLCR Sh nS .09 OLS USS 803 
RCP Taz .09 OLS (525 803 
RCPR 1 -7.52 .65 OLS LEO) .805 
RO3 | 04 .00 OLS HEC 803 
ROR, -12.02 .87 OLS YP If .807 
RLC 1 33.99 .85 OLS ia .807 
RLCR l Sa aly! aR OLS VARS . 806 
RCPI PBS PA .49 OLS Loree 804 
RCPIR | -.01 .00 OLS W306 .803 
RO3I 39.03 62 OLS one 805 
ROSIR | .038 .24 OLS WES 803 
RLCI | -87.22 .44 OLS UES . 804 
RLCIR 1 93 BOS OLS 73.4 803 
RCP 10.99 66 SOIV 78.6 IE 
RCPR 21.83 1.03 SOIV yee) .756 
RO3 ii Salal il SOIV 78.4 5S 
RO3R -1.50 .08 SOIV 77.9 .779 
RLC O2me 5 1.48 SOIV 76.8 .784 
RLCR 7.04 . 36 SOIV EAS) .779 
RCP l -4.17 226 SOIV 77.4 .781 
RO3 1 PAS IPS eZ SOIV HG SHS 
RCPI 1 22.60 .39 SOIV 77.0 SUNS 
RO3I O07 .00 SOIV Wifes SM ahts} 


* RO3, RLC, RO3I and RLCI are as used previously. RCP is the rate on 90 day prime finance paper (DB 1129). 
RCPI is the same in index form. The real interest rates RO3R, RLCR, etc. are defined as: 


PGNE - PGNE 4 


RLCR = RLC - 100 Cpe ee 
t-4 


where pgne (DB 9153) is the implicit private GNE deflator used in the aggregate model RDX1. 


the results may be, it seems fairly conclusive that no role is 
left for cost-of-capital variables. Table 9 also shows the re- 
sults of using real rather than money rates of interest as finan- 
cial variables. In almost all instances, the adjustment of in- 
terest rates for expected price changes (using the price change 
over the preceding four quarters as a proxy for expected price 
changes) improves the performance of the financial variables. 
However, it remains the case that none of them enter significantly, 
with the right sign, into either the OLS or the SOIV parameter 
estimates. A radically different structural specification might 
show some impact of financial variables, but in the various 
specifications tested in this study I was unsuccessful in isol- 
ating a significant influence of interest rates on inventory 
investment. 


Postsertpt: 


The conclusions stated above cannot be asserted too confi- 
dently since evidence has recently become available that casts 
suspicion on the whole structure of the aggregate flexible: ec- 
celerator inventory model. This is an inevitable risk when a 
dynamic specification process is combined with long production 
lags. The basic work of this study was done in the summer of 
1966 and the simultaneous model RDX1, in which the inventory 
equation belongs, has been developed considerably since then. In 
particular ya revision ore the structurally ordered instrumental 
variables technique which changes the ‘instrument package' by 
reducing the number of quasi trends, leads to an estimate of our 
basic model as follows: 


1956 - 4Q65 (SOIV-B) 


At 261086 tH ISO6 SAO vee 58n80NQ NP 885165 -0— ak0 -0S307H 


t-1 
(secs pe (3.05) (0.55) (1.54) (1.63) 
P p 
WaOBORSSe Yo. oO bO2 OMA Veen O ta OMT (2.11) 
(1721) (0.95) (5.64) 
SEE = 74.62 R? = 0.797 D/W = 1.80 
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The extreme weakness of the coefficients on y? and ay’, 
and the implausibly small value of b make it very difficult to 
interpret these coefficients as representing the structural para- 
meters of the flexible accelerator model. No effort was made to 
refit equation (2.11) with financial or other cost variables, 
Since their weakness in earlier experiments did not seem to be due 
to any relationship with the activity variables. When we compare 
(2.11) with (2.9) and (2.10), it appears that 1966 equations do 
not fit well into a 1969 model — thus the need for further re- 
search is amply demonstrated. 


Al 


DB 


AH 


VARIABLES 


Numbers in brackets with the prefix DB refer to the 
index numbers of these series on the Databank Master 
Tape at the Bank of Canada. A master tape containing 
all series referred to in the Bank of Canada Staff 
Research Studies is available to the public. 


Dependent Variable 


Change in Canadian non-farm inventories in 1957 dollars, 
not seasonally adjusted, in quarter t (DB 150). 


Activity Variables 


All are in 1957 dollars, not seasonally adjusted, unless 
otherwise specified. 


Canadian non-farm inventory stock (DB 11636) at the end 
of period t, constructed by cumulating AHt from the 
National Accounts Ineome and Expenditure (issued quar- 
terly and annually by the Dominion Bureau of Statistics) 
on a base value of $5,185 million in 4Q46. 


Equilibrium or desired level of non-farm inventories in 
period t (unobservable) defined as a function of sales, 
cost, and expectations variables to be determined in 
the study. 


Quarterly Gross National Expenditure (DB 157) used as a 
proxy for sales (St) hypothesized to influence expected 
sales (SF); desired inventories, and actual inventories. 


The estimated value of Y; found by fitting Yy to a time 
trend quarterly from 1947 to 1965 in the form 


* 


log Y = 4) - ait. 
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(APP/VAC) 


AU 


UI 
c 


RO3 


A 'purged' sales variable differing from Y, in being 
built up from those components of Gross National Expendi- 
ture believed to be most closely related to sales of 
goods. YE is the sum of consumer durable and non-durable 
goods expenditures (DB 141, DB 140), business gross fixed 
capital formation (DB 144), total government non-wage 
expenditure on national accounts basis (DB 2171, DB 4079, 
DB 4104) and exports less imports (DB 153, DB 154). 


Expectattonal Vartables 


The difference between the Toronto Stock Exchange index 
of common stocks (DB 2597) and its log trend fitted from 
1946 to 1965 in the form log stock index = ay + a,t. 

The ratio of the Toronto Stock Exchange index to its 
trend value, the same variables whose difference yields 
STOCK, . 


The ratio of unplaced applicants for employment (DB 3979) 
to reported unfilled job vacancies (DB 3965) across all 
industry divisions. 


The quarterly average unemployment level (DB 1202, 
DBeUZ0S)e 


We , Peay 
ie 
is Mh lite 
=) 


Finanetal Vartables 
Any general measure of the cost of finance. 


The average interest rate in quarter t on Canadian 
treasury bills of three months to maturity (DB 601). 


Average interest rate on Government of Canada bonds 
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RLC 


IBY 


EY 


CFR 


CFR 4Q 


RCP 


RCPR, 
RLCR, 
Ctc. 


RCPI, 
REGE 
etc. 


maturing in less than three years (DBagkSG50F 


Average interest rate on Government of Canada bonds due 
or callable in ten years or more (DB 2764). 


Any general financial variable in index forn, 


de 
Lee Ce rele T 
= 


The ratio of total business loans outstanding (DB 687) 
to the level of loan authorizations provided by the 
banking system (DB 608) both in quarter t. 


(Not reported in tables) The yield on a sample of 
industrial bonds prepared by McLeod, Young, Weir (DB 268). 


The yield on a sample of selected equities prepared by 
Moss, Lawson (DB 2765). 


The cash flow ratio, calculated by summing corporate 
retained earnings (DB 1393) and corporate capital con- 
sumption allowances (DB 3711) and Fitting chese (Coma 
linear trend from 1950 to 1965. CFR, is then the ratio 
of actual to fitted trend value both in quarter t. 


A four-quarter moving average of the variable with 
weights) tol 1-550, t- 20-6 So utc ot Bac Mcgee ite 


The average interest rate on 90-day finance company 
paper (DB 1129). 


Real interest rates, found by subtracting the rate of 
change of the implicit private GNE deflator from the 
nominal interest rate, e.g. 

PEND PGNE, 4 


RLGR = REC 7100. [ ] 
t t 


E 
PGN ee 


Interest rates in the index form defined above for it. 
Note that they should have positive signs a priori. 
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p,r 


Parameters 

The speed of adjustment in the flexible accelerator, 
* 

AH. = BCH, - H. 1) + other variables. 


The marginal quarterly stock/sales ratio; if expected 
quarterly sales increase by 1, desired inventory stock 
increases by d. 


Parameters associated with alternative mechanisms of 
Sales expectations formation. If expectations for 
period t are formed by forecasting the change AS, 
and adding this to the level of last period, then 


Sess 5 baat (1 - p) AS. = (1 - pe) S.. +09 


tc t t-1° 


If expectations are formed from a moving average of 
past values with geometrically declining weights, then 
n 


eS eal 


e 
oH = (1.-.) [oF + AS 34 tit hikes ray 


In equation forms (1.8') and (1.7") only 


A production inflexibility or passive accumulation term 
which represents the proportion of the error in sales 
forecast (S§ - S;) which is added to or subtracted from 
inventories é¢.g.sdifice= FAO. then production is not 
adjusted at all in period t to allow for errors in 
Sales forecast and the whole forecast error is reflected 
in inventory change. (c is also used as a general 
constant in other equation forms, with and without 
subscript.) 
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PREFACE 


The RDX1 Model (Research Department '"Xperimental" Model — 
version 1) is a preliminary result of a larger econometric re- 
search program sponsored by the Research Department of the Bank 
of Canada. This program also involves detailed partial studies 
of various sectors of the Canadian economy, several of which have 
provided equations used in RDX1. 


This paper is a progress report on the structure of RDX1 as 
it stands at present. It goes without saying that much further 
work remains to be done in improving the design of the model 
before any great confidence can be placed in the answers it gives 
to practical questions concerning economic behaviour and policy. 
Even at this early stage in the model's evolution, however, it 
may be of interest to report on the general structure and dynamic 
properties as these have emerged so far. This paper is, therefore, 
a description of the general structure of RDX1. A report on its 
dynamic properties as revealed by a series of simulation experi- 
ments, will appear in a succeeding paper. 


The RDX1 model has been under the principal direction of the 
authors. The results reported here, however, rest on the work of 
a larger group. The following people devoted varying but sub- 
stantial proportions of their time to RDX1 over the construction 
period: Robert Evans, Fred Gorbet, Claude Huot, Jules Hurtubise, 
Peter Miles, Diane Nymark, Lynne Orman, Lawrence Smith, and 
Donald Stephenson. Several other colleagues have also made valu- 
able contributions during many discussions and seminars in the 
Research Department. 


Jonner.Helliwell Lawrence H. Officer 
University of British Columbia Harvard University 
Harold T. Shapiro Ian A. Stewart 
University of Michigan Bank of Canada 
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THES STRUCTURE (OF RD XI 


le Introduction 


RDX1 is an intermediate-sized aggregate quarterly model of 
the Canadian economy. It has 101 equations, including 50 stochas- 
tic behavioural equations and 51 technical relationships and 
identities. Since the ultimate object of its design is to improve 
our understanding of the consequences of monetary and fiscal pol- 
icy actions, we tried to incorporate explicitly instruments of 
economic policy, such as tax rates and bank reserves. Particular 
attention has been paid to the financial and government sectors, 
where policy instruments have their direct and immediate impact on 
variables that affect, directly or indirectly, various components 
of aggregate demand or supply, or both. 


In its basic format the model is designed along the lines of 
existing macroeconomic models depicting the economy as a dynamic 
process involving the successive generation of income, aggregate 
demand, output, wages and prices. The model does, however, try 
to capture certain distinctive features of the Canadian economy. 
The most striking and important of these characteristics is the 
extreme sensitivity of the Canadian economy to economic influences 
generated in other countries, particularly the United States. This 
openness involves both the real and financial sides of the economy. 
Thus foreign output, prices, and interest rates enter as important 
variables in several sectors of the model. As one would expect, 
this openness has a marked impact (through various leakages) on 
the nature of the feasible economic targets of Canadian economic 
policy. The structure of the model centers around the determina- 
tion (given the constraints implied by foreign economic influences) 
of real gross private expenditure, real private output, and of 
employment along with the associated prices. Since the entire 
government sector (as well as farm inventory investment) is 
treated in current dollars, our key price variable (PGNE) is the 
implicit price index for real private sector expenditures CaS 
The key features of the model are portrayed in Chart 1. 


Qur strategy and approach in constructing this model are 


somewhat different from those of previous builders of large ag- 
gregative models. Rather than aim at 'perfection' in the specifi- 
cation of each individual relationship, by extensively testing in 
isolation the validity of different theories of consumption, in- 
vestment, wage determination, etc., we decided to concentrate on 
the analysis of the dynamic properties of a complete system, 
although its initial specification was not really satisfactory in 
some cases. We believed that an early examination of the inter- 
actions and feed-backs of the various sectors of the model would 
yield the most valuable insights regarding future improvements in 
its specification and would clearly indicate, before all resources 
and energy were spent, which sectors (or which parameters) re- 
quired special attention. What we are presenting here is the set 
of structural equations that we have chosen to call RDX1. Some 

of these equations were selected prior to any dynamic experiments 
with a complete model, while others reflect alterations suggested 
by the results of our first round of simulation tests. 


RDX1 is a quarterly model whose parameters were estimated 
from data generated over the period 1952-1965. Due to data limi- 
tations, the parameters of certain relationships were estimated 
on the basis of shorter sample periods, but no period was less 
than 36 quarters. The data generated by the economy in 1966 and 
1967 were reserved to test the predictive power of the individual 
equations and of the entire system. Data not adjusted for season- 
ality were used throughout and seasonal adjustments made by con- 
structing independent variables incorporating the degree of 
seasonality appropriate for each equation. The quarterly data 
themselves are of rather uneven quality. While the trade statis- 
tics are very good, investment figures involve the use of activity 
measures to make quarterly allocation of annual surveys of equip- 
ment put in place. The financial data are fairly satisfactory 
apart from the absence of sectoral balance sheet and certain 
deposit and loan rate series. Our specification is also con- 
strained by the lack of a quarterly breakdown of consumer durable 
expenditure into its major components. Important work remains to 
be done to improve the data base for a model of this nature. The 
forthcoming decennial revisions of the Nattonal Accounts [1] may 
materially change the data on which RDX1 is based. 


Our preliminary parameter estimates were derived by ordinary 
least squares (0.L.S.), although where simultaneity seemed espe- 
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cially severe (as in the case of consumer expenditure), several 
individual experiments with instrumental variables were carried 
out. Furthermore, where first-order serial correlation was deemed 
to be serious, we transformed all the variables by an appropriate 
Markov process and reestimated the equation. Finally, however, to 
obtain a set of consistent estimates, the entire model (other than 
three equations employing a first-order Markov process) was re- 
estimated using a two-stage procedure developed by F.M. Fisher. 
(See [5] and [8].) Denoted in this paper as T.S.F. (Two-Stage 
Fisher) or S.0O.1.V. (Structurally Ordered Instrumental Variables), 
this method attempts to utilize the causal structure of the model 
as a guide to the selection of predetermined variables to be used 
in the first stage of a two-stage method of estimation. Some 
selection procedure is, of course, necessary whenever the number 
of predetermined variables in a model is large in relation to the 
number of available observations on the jointly determined varia- 
bles. Briefly, for each endogenous variable used as an independent 
variable in a stochastic equation, the largest invertible matrix 
of a causally-ordered set of predetermined variables is found, 

and predetermined variables in ascending order from lowest to 
highest rank are tested for positive contributions to adjusted 

R? (denoted by R*) in order to select a final set of variables. 

A final regression is performed upon the set of predetermined 
variables thus selected, and the calculated values from these 
regressions are used as instruments for current endogenous explan- 
atory variables in the estimation of the parameters of the struc- 
tural equations by the method of instrumental variables. Unfor- 
tunately, this method is somewhat arbitrary in practice, and we 
are engaged in writing a computer routine that embraces a more 
flexible set of rules for the selection of first-stage instruments. 
We hope to examine the properties of various selection procedures 
and make available both this program and the existing program for 
the execution of the; hisheraprocedure. 


Finally, we are concerned with presenting model-documentation 
in a form that will permit replication, critical examination, 
testing »rorsotherause of the model Our concern anas, Leduus co 
design a system that permits the release of the model, its. sup- 
porting programs (including estimation procedures and simulator) 
and data, all combined in a machine-readable and manageable pack- 
age. This package, which is described in a forthcoming manual 
[10], is built around the facilities offered by Program Simulqte II 


[7] and modifications that we have made in the program. These 
modifications permit magnetic tape storage of both model and data, 
enlarge the capacity of the simulator itself, and ease the problems 
of variable, equation and data changes in model experimentation.’ 


In Section 2 we present a description of the structure of the 
model. 


There are three appendices to this paper. The sectors of 
the model in the order in which they are discussed in the paper 
are listed in Appendix A. Under each sector heading are listed 
the stochastic equations, technical relationships, and identities 
contained within the indicated sector. Appendix B is an alphabeti- 
cal list of the estimated stochastic equations (showing both 0O.L.S. 
and T.S.F. estimates) and the identities. Appendix C is an alpha- 
betical list of the endogenous and exogenous variables in the 
system and includes the reference numbers of these series on the 
Research Department's Databank tape. 


2. Specification of the Model 
A. Private Aggregate Demand 


1. Consumer Expenditure - The present model distinguishes 
three components of consumer expenditure: durables, non-durables, 
and services.” Two simple relationships connect expenditures on 
non-durables and services to their determinants. Expenditures on 
non-durables are related to permanent disposable income (a weighted 
average of past values of disposable income), transitory income 
(current disposable income minus permanent income) and relative 
prices (equation 7), while expenditures on services are specified 
as a function of permanent income only (equation 8). 


‘after experimenting with a nymber of solution methods, we have found the 
Gauss-Seidel procedure to be generally faster than any of the alternatives. Each 
quarter's solution of RDX1 on the Univac 1108 requires approximately 2 seconds. 


2consumption of (as distinct from expenditure on) services includes a host of 
items (largely flowing from household stocks of durables) not reflected in the 
Nattonal Accounts. These omitted services are equivalent to the loss in value of 
the stock during the period plus the opportunity cost of the capital invested in 
the durables. We were unable to make sufficiently accurate estimates of these flows 
because of poor data on household stocks. Therefore we limit our analysis to 
fluctuations in the magnitudes reported in the Nattonal Accounts. 


Expenditures on consumer durables are related to permanent 
income, transitory income, relative prices, and long-term interest 
fates (equation 2). * Thus monetary s(inverest-1dee) efrectuseare 
transmitted directly to this component of aggregate demand. I[n- 
terest rates enter this equation with a considerable lag (three 
quarters), reflecting the slow adjustment of consumer credit mar- 
kets to changes in overall credit conditions. Although systematic 
tests are underway to try to determine the effects on consumer 
durable expenditures of additional variables related to consumer 
credit markets, the results of these experiments are preliminary 
and not reflected in this model. Government expenditure and taxa- 
tion policies, -of course, “have a Major imtluenceron all stypessor 
consumer expenditure through their effects on disposable income. 
At this stage, however, our consumption functions do not isolate 
any separate expenditure effects of transfer income (such as 
unemployment insurance and old age pensions). Also missing from 
the current model is a mechanism that relates the prices of con- 
sumer goods and services to changes in sales and excise taxes. 


2. Residential Construction - Our model of residential con- 
struction activity centers around the determination of three basic 
variables: the volume of housing starts, the ratio of housing 
prices to construction costs, and the interest rate on mortgages. 
Actual expenditure on residential construction is then related 
directly to current and past levels of housing starts (equation 
26) 4eyiheigeneral sstructurefotethasesector fisei}lustratedtmn 
ChartyZ; 


The volume of housing starts. (HST) is determined by the ex- 
pected profitability of building homes, measured by the ratio of 
housing prices to construction costs (PH/CLC), and the cost and 
availability of mortgage credit (equations21).) Thescost of mort- 
gage credit (RM) is measured as a simple average of the conven- 
tional mortgage rate (RC) and the rate on NHA (government- 
guaranteed) mortgages. On the other hand; the=‘availability" of 
morteace crédit 1s represented by two distinctsvariables. The 
first 1s. a flow variable (CMHC) representine=the-actual*purchases 
of residential mortgages by the government housing agency, Central 
Mortgage and Housing Corporation, and the second is the yield 
spread (RM - RLC) between mortgages and long-term government bonds. 
This latter variable is meant to serve as a proxy for variations 
in the non-price terms. of the montgage,contract. | Forvany-civen 
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yield on mortgages, the smaller this spread the less ‘available’ 
is mortgage finance in the model. The yield on conventional 
mortgages (RC) is determined by a 'reduced form' equation derived 
by solving the demand and supply equations for mortgages for the 
mortgage rate. The resulting relationship (equation 63) relates 
the yield on conventional mortgages to other factors governing the 
demand for mortgage finance (income (YDP), number of households 
(HH), stock of houses (STH), etc.) and the supply of mortgage 
finance, (assets of trust, mortgage, and life insurance companies 
(ALTM), long-term bond rates (RLC), etc.). The mechanism deter- 
mining the price of houses (PH) is represented by a single rela- 
tionship (equation 57), which regresses housing prices on varia- 
bles representing the demand for housing (disposable permanent 
income (YDP), number of households (HH), etc.), the supply of 
housing (existing stock of houses (STH), etc.) and the general 


price level (PGNE). In equation®61 buildings costs €CLO)@are 
related to the wages of construction workers (WC), land prices (L), 
the cost of 'bridge' financing (R03), and the level of capacity 
utilization in the building industry as a whole. Our profits 
variable is then formed by taking the ratio of housing prices to 
constructroncosts. The variables representing the cose and 
availability of credit, along with construction costs and housing 
prices, then=combine tordetermine. with variousmlacc = cicavo bule 
Gf housing Starts jand,=with=turther lags, expendi tureron Lresicen. 
tial construction. 


In this model the intluence of economre policy on resraencial 
housins works primarily ethrougn the tinancral side.) Firs .mticte 
are the direct; influencesrot economic policy, onminterest rates 
and ‘on direct sovernment lending. ssecond, there is, the indiuece 
influence of monetary policy, working through the asset growth 
(ALIM) “of -thesprimary suppliers of mortcace™tinance.| Menpresene 
model, however, takes the assets of these institutions (life 
insurance companies, trust and mortgage loan companies) as exogen- 
ous. (For further detail on the residential construction sector 
see [9].) 


3. Business Investment - The two major components of business 
gross fixed capital expenditures, machinery and equipment (IME) 
and non-residential construction (INRC), are explained by equations 
22 and 25 respectively. (‘Net changes im business inventories, (INV) 
are explained by equation 25. 


Our capital expenditures equations are based on the capital- 
stock adjustment principle, with financial variables allowed the 
opportunity of influencing both the desired capital/output ratio 
and the time path over which the gap between actual and desired 
capital stock is removed. (For a full description of the capital 
expenditure equations see [4].) In the first phase of our research 
we dealt solely with gross investment equations whose primary pur- 
POSES= Were LO' 1dentitvetne slap SLructuner on Elon accCeteratOTmmavalr. 
able and to isolate the correct depreciation rate used in con- 
structing ithe capital stock series. At our first stage of exper- 
iments the estimated equations were of the form: 


where ie is quarterly gross investment, Ky is domestic non-farm 
output (Y) multiplied by a desired capital/output ratio, and Kt_] 
is the capital stock at the end of the preceding period. The 
longer-term desired capital/output ratio was obtained from a modi- 
fied trend-through-troughs. The Wj weights are necessary because 
there are two kinds of lag between changes in output and the 
resultant induced changes in investment outlays. On the one hand, 
expectations of future output are likely to be based on a number 
of values of past output, and, on the other hand, there are lags 
between investment decisions and actual outlays. For each of the 
two types of capital stock, we chose the depreciation rate 0 
whose resultant capital stock gave us an estimate of the replace- 
ment parameter c equal to the assumed p. This stage of experi- 
ments produced quarterly exponential-decay depreciation rates of 
one per cent for INRC and five per cent for IME. We found “dvfter- 
ent seasonal patterns for both types of expenditures, and Wj 
distributions extending over eleven quarters for INRC and seven 
quamtens® tory IME. 


During our second stage of experiments we used net capital 
expenditures as our dependent variables, and tried to find appro- 
priate roles for financial variables. If there are any cyclical 
changes in the desired degree of capital intensity, then we should 
bring the appropriate variables multiplicatively into our derini= 
tion of K*. Since the trend of the capital/output ratio has 
already been accounted for by our modified trend-through-troughs 
fitting, any corresponding trends in the. financial variables must 
also be removed. In any event, we could scarcely hope (with only 
thirteen years of quarterly data) to disentangle the various 
longer-term changes in asset prices, yields, and technology re- 
sponsible for any trend in the desired capital/output ratio. Most 
of our experiments, therefore, supposed that financial variables 
enter in one or both of the two following ways: 


where F is a financial variable expressed as a ratio to trend, 
1 is net capital expenditures, and the V+ are weights, summing 
to one, which may or may not correspond to the W ;. The first 
specification shows F influencing the desired capital/output 
ratio; but not? the: timingsor response. nel fies enters: asset tne 
second specification, or in both ways, then not only may the 
response lag differ for changes in F and output, but the time 
pattern of response of investment to changes in output may depend 
on the values of F. It was this sort of influence that we were 
anxious to make our equations able to capture. 


In our final équations, chosen after a comprehensive range 
of experiments, the INRC equation has the ratio of cash flow to 
trend entering multiplicatively to influence kK*, and has the 
interest rate index entering as in the second specification above 
with the Vj; equal to the! Wa. The IMEnequation has: theveash 
flow ratio entering as in the second specification; with Vo = 1. 
Both equations fit well, and forecast within and beyond the sample 
period as well as alternative equations. The INRC equation is 
superior to the IME equation by all tests, and allows financial 
variables to enter in a more plausible way than does the IME 
equation. 


The inventory-investment equation is based on a model [3] 
that assumes a constant marginal ratio of inventories to sales, 
supposes a lagged response of actual to desired inventories, and 
also allows anventorres! tomp lay stherrolenot ay pubtertstocias 
Our O.L.S. parameter estimates imply relatively good sales fore- 
casting, relatively slow adjustment, and a marginal stock/sales 
ratio of about 1.4, compared to the average stock/sales ratio of 
1.6. In simultaneous estimation, however, the coefficients on 
sales, on the change in sales, and on the lagged stock, drop so 
low as to be not significantly different’ from zero. In/neither 
O.L.S. nor in simultaneous equation estimation were we able to 
find any influence of financial variables, even though we ran 
experiments using a considerable number of alternative variables 
and specifications. We did, however, find a pronounced relation- 
ship between the rate of unemployment and inventory accumulation. 
The> preferred) specification of the variable @wnich we assumcsto 
be a proxy for changes an business confidence, 15) aa ratio form, 
with the current number of unemployed divided by a moving average 
of the unemployed over the preceding twelve quarters. 
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4. Foreign Trade - Imports and exports of goods are deter- 
mined both by demand conditions (activity variables and relative 
prices) and by the level of capital utilization in Canada. Imports 
(equation 40) depend first on domestic real expenditure. We define 
a variable (AM) as a weighted sum of the components of domestic 
expenditure, where the weights are based on input/output coeffi- 
cients. The use of this activity variable permits differing mar- 
ginal propensities for the various expenditure items. 


AM = .20 (CD + CND) 

.21 (IME + INRC + IRC) 
Sie XG) 

.09 (GNW/PGNE) 

.17 (INV) 


+ + + + 


However, the influence of domestic real expenditure on imports is 
modified by the effect of capital utilization on the propensity 
to import. Capital utilization is measured as the ratio of real 
domestic non-farm product (Y) to its capacity level (YC). As 
capital utilization (Y/YC) increases, imports also increase, 
because there is less Canadian productive capacity available to 
satisfy the demand of any given level of expenditure. 


The price variable in the import equation is the ratio of 
the price index of imports of goods (PMG) to the deflator of 
private (net of farm inventory investment) gross national expendi- 
ture (PGNE). The numerator (PMG) is the price index actually 
used to convert current-dollar to constant-dollar merchandise 
imports and the denominator (PGNE) is the principal price variable 
in the RDX1 system. Since PGNE represents the price of import- 
competing goods, the ratio itself is expected to have a negative 
effect on imports. Because the major part of Canadian imports 
comes from the United States, the activity variables are unlagged, 
reflecting the close economic relationships between the two 
countries (short distance, corporate links, etc.). On the other 
hand, one expects the price variable to have an effect that is 
distributed over time, because the price effect involves a deci- 
sion to alter the relative importance of imports and home produc- 
tion as sources of supply distinct from increasing or decreasing. 
imports in line with expenditure. 


The activity variable explaining exports (equation 87) is a 


atl 


weighted average of the indices of industrial production (or ap- 
propriate proxy series) in 75 countries (AWI). For a particular 
country the weight is proportional to the value of Canadian ex- 
ports to that country in 1964 and 1965. The United States and 
United Kingdom have the largest weights (.55 and .14, respectively). 
The non-U.S. part of AWI is lagged one quarter, but U.S. activity 
enters currently once more reflecting the factors of distance and 
close economic links of Canada to the United States. As well, we 
also define a new capacity variable by removing exports of goods 
and services from the measure of actual output, i.e.: 


Y - XG - XS/PXS 
YC 


The productive capacity for additional exports decreases as capac- 
ity utilization increases. Therefore we use the above measure 

as an explanatory variable, with an expected negative effect. The 
variable does not interact with the activity variable because the 
capacity measure involved is that for Canada, the supplier of the 
goods, as distinct from the demanders (the rest of the world). 

The price variable in the export equation is the ratio of the 
price index of exports of goods (PXG) to a price index of world 
exports (PWXG) with the latter expressed in Canadian currency for 
consistency with PXG. The price variable has the same interpreta- 
tion here as in the import equation. 


Unlike merchandise trade, we explain the service balance of 
payments item in current rather than constant dollars. While the 
price deflators for imports and exports of goods are reasonable 
and carefully constructed measures, those for services are under- 
Standably much less reliable. To explain imports of services net 
of dividend payments (equation 41), we use only an activity vari- 
able, namely, gross national expenditure (YGNE). The flow of 
services under consideration consists of many heterogeneous 
items — tourism, freight and shipping, interest, business services, 
etc. A price variable as in the merchandise equations makes 
little sense, given the nature of the components of services and 
the paucity of price data for flows that can be priced. We do not 
break down exports of services into dividend receipts and the 
rest of the flow. Instead we have just one relationship (equation 
88), in which the activity variable (AWS) is a reweighted average 
of the foreign activity variable used in the equation for exports 
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of goods, with the weights now based on Canadian exports of ser- 
vices rather than of goods. We were able to achieve this re- 
weighting for the United States, United Kingdom, and all other 
countries’ as a group. In the result the weight of the U.S. in- 
creases to .66, while that of the U.K. remains at .14. 


B. Income Distributton, Employment and Prices 


1. Employment and Hours - The Supply and Demand for Labour 
We regard paid man-hours as the basic labour input to the aggre- 


gate production function, and we have separate, but interdependent, 
explanations for the level of private-sector employment and aver- 
age weekly hours worked by each paid employed person. Since the 
labour market usually operates so as to leave a number of would- 
be workers involuntarily unemployed, we have separate supply and 
demand equations for workers, and we determine the number of un- 
employed as a residual. Average weekly hours, on the other hand, 
are explained by a single quasi-reduced-form equation whose struc- 
ture suggests that short term changes in the number of hours 
worked per week are influenced mainly by demand considerations. 


Changes in the aggregate labour force participation rate (Sop) » 
according to our formulation (equation 45), are predominantly de- 
termined by the composition of the population and slowly changing 
attitudes towards work. The relevant effects of the changing 
composition of the population are captured by a variable measuring 
the proportion of the population going to school (p35) - Of tie 
various trends operating on the participation rate, the positive 
trend induced by the increasing participation of women appears to 
dominate such negative influences as early retirements from the 
labour force; because the sum of our quarterly constant terms in- 
dicates an annual trend increase of over three per cent in the 
participation rate. The fairly weak cyclical variance in the ag- 
gregate labour force participation rate is captured by a variable 
measuring changes in constant-dollar per capita private expendi- 
tures, whose positive coefficient indicates that there is a net 
increase in labour force participation when aggregate demand 
ancreases. 


The process governing changes in the demand for labour is 
rather more complex. An increase in the aggregate demand for the 
output of the private sector leads to increases in both the number 
of paid workers (NEPP) and average weekly hours (HAW), but the 
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dynamics of the response are quite different. The quarterly level 
of man-hours (= (NEPP) (HAW)(13)) adjusts with a slipghitilace &6 
increases in output, but the response comes in the first instance 
mainly from increases in average hours. Thus, during the quarter 
in which demand increases, employment changes by less than its 
equilibrium response while average hours adjust by more than the 
final response, as the estimated parameters of their adjustment 
Processes, indicate. 


The equilibrium level of paid private employment is deter- CNW 
mined (as shown in equation 43) by the level of output (YGPK + PGNE)? 
and the trend value of average hours worked (HAWT). The deviation 
of current average hours worked from its trend value (HAWT - HAW) 
is also specified in this relationship. This variable measures 
the attempts of employers to restore average hours to their trend 
value. The parameter estimates reflect a less than complete sub- 
stitution of men for hours. Thus any reduction in HAWT, for a 
given level of output, is accompanied by an overall reduction in 
the total number of man-hours worked. 


Changes in average weekly hours (equation 17) depend upon 
differences between the current and the desired HAW, while the 
desired level of HAW depends on the level of output, the unemploy- 
ment rate, the hourly wage rate (WPH), and a time trend reflecting 
the longer term reductions in the length of the working week. 

Low unemployment rates indicate a relative scarcity of workers, 
and lead to increases in HAW in order to obtain the necessary 
man-hours. Increases in the average hourly wage rate lead to 
reductions in HAW and, indirectly, in NEPP, presumably facilitated 
by the substitution of capital for labour. 


The production function implied by the demand for labour 
equations suggests that marginal labour requirements are less 
than average requirements. For example, if aggregate demand in- 
creases by one per cent (of its mean value), the equilibrium in- 
crease in labour inputs in terms of man-hours is about 0.7 per 
cent, one-sixth of which is due to an increase in average weekly 
hours and the rest to an increase in the number of workers. This 
sort of labour requirement may be appropriate when there is a 
considerable amount of underemployment of paid workers, but is 
too optimistic for full employment extrapolation. As for changes 
in productivity, if output is held constant the labour require- 
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ment in terms of man-hours drops by about 0.2 per cent per year. 
This drop is comprised of a 0.9 per cent decrease in HAW, which 
USsenoe- quate -oLfser, bys asOn'/e per cent) increase: ini NEPP= = The: net 
decrease is closely matched by movements in the aggregate capital/ 
output ratio, which rose during the data period by 0.2 per cent 
per year. 


2. Wages - The wage-adjustment relationship (equation 85) is 
based on a number of hypotheses. First, the hourly money wage rate 
can be expected to respond to the level of excess demand in the 
labour markets (represented by the unemployment rate). The money- 
wage rate is expected to rise more with low unemployment rates 
than with high unemployment rates. In addition, the change in 
money wages will also be governed by recent increases in the price 
level as workers attempt to maintain their real incomes. Our 
coefficient on the price index of consumer non-durables (which we 
use aS an approximation to the presumably more relevant Consumer 
Price Index) suggests that money-wage rates have almost unit 
elasticity with respect to price changes, and hence that wages 
respond fairly quickly and fully to changes in the price of non- 
durables. Finally, we introduce a variable representing the share 
of income allocated to profits to reflect the hypothesis that 
workers attempt to retain or increase their share of income. This 
vartable may also-reflect the willingness of firms to grant wage 
increases. The process by which wages adjust to changes in pro- 
fits and unemployment rates is not assumed to be instantaneous; 
Tather tne errects OF these Vallables are speciided. CO umiuer a 1cO 
wages over a period of four quarters. As well, our estimated 
relationship shows the constraining effect of recent wage increases 
on further gains in money wages. 


S Pricess —vOurs basic! prices variable (PGNE)eas ‘the anplicre 
national accounts deflator linking current-dollar to constant- 
dollar gross private demand. Current-dollar private aggregate 
demand is, therefore, by definition equal to (PGNE)(YGPK). There 
are four main driving variables for PGNE (equation 56). They are 
total private wages (WP), total wages weighted by productivity 
changes (unit labourscosts),, the™price- of imported "goods, andthe 
difference between the actual and trend values of an inventory 
SEOCK) Sales ratio. slOtal Wages: enter in current form, whi ertic 
other variables have polynomial lag distributions. The non-zero 
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values spread over 7 quarters (starting in t-2) for the price of 
imports, and over 5 quarters for unit labour costs (starting inept) 
The stock/sales variable has a polynomial lag distribution on a 
four-quarter moving average. The fact that private wages (WP) 
enter currently as well as in the unit labour-cost variable, in 
both cases with a positive coefficient, indicates that changes in 
the wage component of unit labour costs are more likely to have a 
direct influence on price formation than are changes in labour pro- 
ductivity. The moving average component of the unit labour cost 
variable represents an attempt to remove from private employment 
(NEPP) workers not engaged in producing the goods used to meet 
private sector demand (YGPK). The stock/sales ratio has the ex- 
pected negative coefficient, indicating that greater sales have 
less effect on prices when inventory stocks are at high levels. 


Despite our early resolve to limit drastically the separate 
price variables explained in RDX1, the appearance of important 
relative price effects in several equations forced us to explain 
some price indices in addition to PGNE. We also found that the 
price of consumer non-durables (PND) fitted much better than PGNE 
in the wage rate equation. Relative price-terms are particularly 
important in the equations for imports and exports of goods, 
consumer expenditures on durable and non-durable goods, and resi- 
dential housing starts. The price of imports, given the exchange 
rate, may fairly safely be treated as exogenous, while the price 
of exports is more likely to be influenced by domestic prices. 
Our equation for the price of merchandise exports (equation 60) 
shows the implicit price index of goods exports (PXG) responding 
only partially to changes in PGNE (internal influences) and to the 
world price of exports (external influences). The world price 
index has an effect both because Canadian exporters may raise or 
lower their prices to meet foreign competition, and because of 
international commodity agreements. The price of exports-of- 
services (equation 61) responds partially to changes in PXG and 
more than 100 per cent to changes in PGNE. PXG enters as a second 
variable to represent the fact that the deflator of some compo- 
nents of current-dollar exports of services is actually the de- 
flator for exports of goods. The price of consumer non-durables 
(PND) (equation 58) is a function of the same variables as PGNE, 
but shows half as great a response to wage changes, and twice as 
great a response to import prices. PND is not affected by the 
inventory stock/sales ratio. The price of consumer durables (PD) 
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proved impossible to explain accurately. Consumer durable expendi- 
tures are the only major element of the National Accounts whose 
detailed price indices are adjusted for quality improvement. As 

a result, the variable has no upward trend during the data period, 
and its considerable variance is not closely related to any of the 
variables directly affecting PGNE. Our equation shows changes in 


PD influenced only by quarterly dummy variables and changes in 
PGNE. 


4. Corporate Profits and Dividends - Our original experiments 
with data generated over the period 1953-1965 produced a well- 


fitting corporate profits equation based on sales, the change in 
Sales, the sdevsrce of caprtaleutilization, the read. hourly-wage 
rate, and changes in PGNE. The equation passed all the standard 
Statiuscecal) Cests.ebutsetarleduto Lorecdst-prorits accurately tor 
1966 and 1967. During those years there was a profits squeeze of 
apsOrtanor experiencedsin therdata period, -so-that the fitted 
equation overestimated profits throughout the forecast period. 

In this case we thought that the equation was important enough to 
justify further experiments in which forecasting performance would 
DesusedpasStdocritenmvon inyselectine.a.timal specification. rven 
chouch the-actua ly parameter uestimates -aresst11] basedsonly son the 
1953-1965 data, this procedure has given us a profits equation for 
whose specification the 1966-1967 forecasting results do not pro- 
vide a truly independent test. By introducing a four-quarter 
moving average of non-farm output per private employed worker 
(Y/NEPP), we found only sales and hourly money wages needed to be 
retained ingordersto produce Jansequatizon that f1¢s* the, 1953-1965 
data as well as the previous equation, and provides good fore- 
casts outside the estimation period. Apparently the proximate 
cause of the 1966-1967 profits squeeze was a decline in productiv- 
ity per employed worker. In view of the untypically low levels 

of unemployment and high rates of labour force growth at that time, 
the result seems very plausible. On the other hand, forthcoming 
revisions in the Nattonal Accounts series for corporate profits 
mayeshowsmuch or ‘they’ profits squeeze im 1966 and 1967 to have 
Decenrosstatisticad-artifact, 


RDX1 has two equations (10 and 11) explaining dividends paid 
byeGanadian corporotaons to residents and non-residents 1 espec— 
tively. The principal explanatory variable for each of these 
equations is the corporate cash flow, defined as the sum of cor- 
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porate profits and capital cost allowances less income tax accru- 
als. Instead of taking current cash flow alone, we use a distri- 
buted lag over four quarters and an additional explanatory variable 
for dividend payments abroad. This is a dichotomous variable to 
represent increased taxation of dividends paid by foreign-owned 

or controlled subsidiaries in Canada to parent companies abroad. 


RDX1 does not have stochastic equations to explain all in- 
come flows. We do explain the private component of wages, salaries, 
and supplementary labour income (see equation SG HNGiGeCustaxes, 
and corporate profits. The remaining components of national in- 
come, with the exception of dividend payments, are exogenous to 
the present model. 


C. The Government Sector 


In the government sector both expenditures and revenues are 
treated solely in current-dollar terms because taxes and transfers 
are defined in current dollars rather than constant dollars, and 
government expenditure decisions appear to be at least as easily 
described in money as in real terms. In any event, all government 
expenditures are treated as exogenous policy variables TRU A le 
Although we have constructed models of all the major federal, 
provincial and municipal revenues and transfer payments [6], we 
decided to limit the scale of the government sector of RDX1 by 
including as endogenous variables only the revenues and transfer 
payments that either depend in an important way on other endogen- 
ous variables of the model or contain policy parameters that have 
been used or could be used by the federal government. Thus we 
include explicitly equations for the major federal tax revenues 
and for unemployment insurance fund income and revenue. Most of 
the other federal revenues and transfer payments may be treated 
safely as exogenous to RDX1, since our equations for them depend 
mainly on other predetermined variables and therefore may be used 
for forecasting outside the simultaneous model. These equations 
have been omitted primarily to ease the task of identifying the 
dynamic structure of RDX1, which contains 24 equations for 
government revenues and transfer payments. The personal income 
tax model has 12 equations, the unemployment insurance fund has 
5, and there are 7 other tax equations. 
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In addition to the personal tax model, we have stochastic 
equations for corporate tax accruals (equation 73), customs duties 
(74), excise duties (76), and federal sales taxes (80). The model 
of the unemployment insurance fund (equations 5, 13, 24, 81 and 
82) has also been included because, of all transfer payments, it 
responds most to changes in the levels of economic activity. The 
unemployment insurance fund is not only an important automatic 
stabilizing device, but one whose payments and receipts might 
from time to time be adjusted for policy reasons. Most ofathe 
other transfer payments are less dependent on current levels of 
economic activity; thus their equations may be fairly safely run 
outside the aggregate model and the results used as predetermined 
variables. Since our government sector is quite different from 
those in existing macro-models, we outline below the structure of 
the personal income tax model as an example of our procedures. 


There are three main steps in the construction of our per- 
sonal income tax model. The first step involves finding the total 
number of taxpayers in each income class (equations 46 - 50) and 
relationships between total personal income and income assessed 
for taxation purposes (equations 90 - 94). We have used four 
income classes in order to make proper allowance for progressive 
tax rates. The usual way of dealing with progressivity in the 
rate structure is to measure the income elasticity of the tax with 
respect to past changes in total income, and then assume that the 
same elasticity will apply with respect to future changes in in- 
come. This assumption is inappropriate if the rate structure is 
not evenly progressive, or if aggregate income changes are not 
distributed over time in a stable way among income classes. Tt 
is worthwhile in any case to have a personal income tax model 
disaggregated by income level so that the model may be used to 
simulate the aggregate effects of a wider variety of changes in 
the level and structure of tax rates. A policy-oriented model of 
the personal income tax should also identify the nature and amount 
of exemptions and deductions by income class so that the revenue 
consequences of changes in these allowances can be assessed more 
accurately. 


The second step in the construction of the tax model is to 
determine tax accruals (equation 1) on the basis of assessed in- 
come, exemptions, and tax rates in each income class. The third 
step is to estimate the process (equation 79) by which a given 
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time series of tax accruals gives rise to tax collections and re- 
funds. At all these stages our specifications depend heavily on 
the nature of the tax regulations, and we naturally spell them 

out to make explicit the various policy parameters. Since the 
various fixed and variable lags involved in the tax payment process 
are explained by our model, it provides a suitable vehicle for 
testing the dynamic stabilizing properties of the personal income 
tax. 


In later versions of RDX we hope to include our provincial 
and municipal revenue equations plus expenditures equations, and, 
in addition, equations that explain the important items linking 
the government balance on a national accounts basis with govern- 
ment borrowing requirements. In the present model, however, we 
do take account of the major impact of government financing on 
financial markets, for we include the government national accounts 
balance (GBAL) as part of the demand-for-funds variable, which 
has an important impact on the short-term interest rate (R03). 


D. The Finanetal Sector 


The primary role of the financial sector in the RDX1 model 
is to try to explain financial variables that, according to our 
conceptual framework, affect directly certain components of ag- 
gregate demand or supply or both. In this process additional 
financial variables, which may or may not be of interest in 
themselves, are also generated. The incorporation into the model 
of a financial sector — even though at this stage imperfectly 
developed — is a first step toward permitting quantitative anal- 
ysis of the effects of alternative monetary policy actions. An 
attempt is made, therefore, to incorporate explicitly the cash 
reserve mechanism through which the Bank of Canada operates. 
Although there is need for much further study of the possible 
mechanisms through which central bank operations in financial 
markets may affect the components of aggregate demand and supply, 
the present version of RDX1 reflects the view that the influence 
of these operations is transmitted to the various components of 
aggregate demand mainly through changes in the yields pf various 
kinds of financial obligations. An explanation of the fluctua- 
tions in these yields, therefore, is the primary task of the 
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financial sector.* Credit rationing could in principle also atiece 
every component of aggregate demand. At present, however, such 
rationing effects are not represented independently of interest 
rates. 


A marketable security's interest yield is the yield implied 
by the price that achieves a zero excess demand for this particular 
security. In Canada, as in other countries with developed finan- 
cial markets, different marketable securities are generally re- 
garded as close substitutes for each other, so that the interest 
yield on any particular security is influenced by the forces of 
supply and demand in other markets as well as in its own market. 
As a result, there is a strong tendency for all interest yields 
to rise and fall together. Under such conditions it might be 
helpful to view the determination of various interest rates as 
occurring in two steps. The first step may be thought of as the 
determination of a 'key' interest yield. Which rate is chosen to 
play this role is somewhat arbitrary, and can be determined by the 
availability of appropriate data or some other 'convenience' 
criterion. For this model we have selected a short-term money- 
market rate (the average yield on federal government securities 
with 3 years or less to maturity) to play this part. We chose 
this rate for careful examination because central bank operations 
tend to have their most direct impact on the short-term money 
market. The main instrument of monetary policy influencing yields 
in the money market is the level of cash reserves (given the 
reserve requirements on Canadian deposit liabilities of the 
chartered banks). Having established the level of thesetkey dirate 
or its determinants, the second step-is to take explicit account 
of investors! preferences and expectations concerning the effect 
of future security price movements in determining the relative 
levels of other rates. All interest yields are, of course, jointly 
determined. However, the above procedure may help to highlight 
a number of separate factors affecting the general level of bond 
prices, as well as the configuration of relative yields on dif- 
ferent kinds of securities. 


3No attempt has been made to explain changes in equity yields, as this involves 
an explanation of the changing value of corporate shares. Fluctuating security 
prices have important effects on the net worth of the household sector. These 
'wealth' effects ought in principle to have significant influences on consumer 
spending. Unfortunately, there are no reliable estimates of household net worth 
in Canada and the model, therefore, cannot deal explicitly with this problem. 
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Our specification of many of the key relationships in finan- 
cial markets takes account of the openness of the Canadian economy. 
The financial sector of the model does this by introducing U.S. 
interest rates as variables in the relationships that describe the 
formation of Canadian interest rates. As well, the actions of the 
central bank in supplying cash reserves are undoubtedly heavily 
influenced by the state of credit in the United States.’ 


In the present model variations in Canadian long-term interest 
rates are related directly to fluctuations in U.S. long-term rates 
and to changes in Canadian short-term interest rates (equation 
64).° The short rate is determined by movements in the U.S. short 
rate and by variables representing the excess demand for credit 
(equation 62). These latter variables are (a) the excess of gross 
private fixed investment over current corporate saving and the 
national accounts surplus and (b) the rate of expansion of banks' 
earning liquid assets. The rate of expansion of banks' earning 
liquid assets is determined by the rate of growth of total bank 
assets (defined as a multiple of the reserve base),° the portfolio- 
allocation of bank assets between loans (equations 35 and 38) and 
earning liquid assets. 


Both the demand and supply of the chartered banks' deposit 
liabilities are assumed to be generated by various types of 
partial-adjustment models whose equilibrium levels are governed 
by the level of general economic activity, the current and past 
levels of a whole configuration of interest rates, and the amount 
of bank reserves provided by the Bank of Canada. There is an 
independent equation for demand deposits (equation 9), while the 


“The central bank's actions might be viewed as reflecting some sort of 'reaction 
function' relating policy tools to targets. Although an explicit function of this 
kind does not appear in our model, it is clear that the monetary authorities are not 
indifferent to the size of foreign capital inflows (outflows) and, therefore, are 
sensitive to foreign (particularly U.S.) interest rates. 


SQur model does not include a specific treatment of the market for government 
securities. Thus the quantities of securities never enter, the picture. The effects 
of a government deficit, however, are felt through its contribution to aggregate 
demand and via its effects on the excess demand for credit. (See equation 62.) 


®This feature will need to be re-examined as experience accumulates under the 
differential-reserve requirements of the new Bank Act. Our preliminary hypothesis 
is that during our sample period the banks continuously strove (over a period as 
long as a quarter) to maintain close to a zero excess-reserve position. 
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sum of non-personal term and notice deposits plus personal savings 
deposits is determined in the model (equation 59) according to 

the requirement that total bank assets must equal total bank lia- 
buibteaes: 


E. Internattonal Capttal Flows 


The model contains specific stochastic relationships for net 
private short-term and net long-term capital inflows. Government 
short-term capital movements (mainly changes in official reserves) 
are explained as a residual in the balance of payments identity 
(equation 67)! In our formulation, the model treats this change 
in reserves as an endogenous variable, with the foreign exchange 
rate predetermined. This is a good approximation to reality only 
during the period of the pegged exchange rate, i.e. after April 
1962. Under the fluctuating exchange rate the relationships were 
in fact reversed — the exchange rate was endogenous and the change 
in official reserves determined exogenously by the government. 
Although the fluctuating rate system existed for the larger part 
of our sample period, the current system is based on a pegged 
exchange rate and we geared the model to the present regime to 
increase the relevance of RDX1 to contemporary problems. Similar- 
ly, the foreign price variables (PWXG, PMG and PMS) were not really 
predetermined in the period of the fluctuating exchange rate. 
Since they are converted to Canadian dollars by the use of the 
current exchange rate, some of their variance should be regarded 
as endogenous during the flexible-rate period. Nevertheless, we 
treat these prices as predetermined throughout the time period. 


The principal explanatory variable in both capital-account 
equations is an interest-rate differential. In view of the pre- 
ponderant importance of the United States in capital movements 
involving Canada, the differential is a Canadian-U.S. one. For 
long-term capital, we should like to use long-term federal govern- 
ment interest rates. However, the lack of either active trading 


7The balance-of-payments flows comprising this residual include, in addition 
to changes in official reserves, Columbia River Treaty receipts, Government of Canada 
loans and subscriptions, and "other long-term capital movements" as defined in the 
balance of payments. See [2]. 
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in, or new issues of, U.S. federal long-term securities makes their 
yieldsvunrepresentative’ of U.S. Sinterest rates. == InereLore-we 
couple the average yield on long-term Canada bonds with a U.S. 
corporate-bond yield. For short-term capital, treasury bill rates 
are used. The interest-rate differential is tried in both current 
and distributed-lag form. Furthermore, both the differential it- 
self and its first difference are employed alternatively. Regard- 
less’ of the form, we expect a, posittive minterestact cce,mor wainmcic 
case of a complicated distributed lag, at least a net positive 
effect. In fact the current interest differential (the pure? !fiow' 
theory of capital movements, with immediate adjustment) produces 
equations with the highest explanatory power. 


In addition to the interest differential, two dichotomous 
variables enter the equation determining net long-term-capital 
inflow: (equation. 39)27&0ner refers top the timesperiodsofethesurs: 
interest equalization tax (3Q63 onward) and the other to the 
Canadian-U.S. agreement on deferment of deliveries of new issues 
of securities sold to U.S. residents (4Q65). Both effects should be 
negative. It is true that an important exemption from the inter- 
est equalization tax was provided for new (though not outstanding) 
issues of Canadian securities. However, we view the dichotomous 
variable as representing (albeit in an oversimplified manner) the 
fundamental change in the balance-of-payments policy of the U.S. 
government — the shift to capital controls, voluntary and involun- 
tary, in addition to the interest equalization tax itself. As 
far as portfolio capital movements are concerned, perhaps the most 
sensitive indicator of the demand for funds is the amount of net 
new issues of provincial and municipal securities because pro- 
vinces and municipalities are the chief users of foreign capital 
markets (principally the New York capital market). 


Thus far we have analyzed long-term capital as if it were all 
portfolio investment. To take account of direct investment, we 
use the following activity variable: 


(IME + INRC)PGNE 


In addition to the activity variable itself, we find its inter- 
action with a time trend is a significant explanatory variable with 
a negative effect. This suggests that over time there has been a 
decreasing resort to external funds to finance fixed investment 

in Canada. 


24 


The equation explaining short-term capital movements (equa- 
tion 69) specifies the uncovered short-term interest differential 
between Canada and the United States, as well as the change in the 
exchange rate. This latter variable is interpreted as an expecta- 
tions variable (concerning future movements in the exchange rate) 
affecting short-term speculative flows of capital. The formulation 
of the relationship, however, allows for the differential effect 
of this variable during the fluctuating rate period (1053 - 2Q61), 
during the period of uncertainty in the foreign exchange market 
(3Q61 - 2Q62), (which witnessed a large-scale government inter- 
vention in that market) and during the period of the fixed exchange 
waten( stantang 21m15062), he iimuorder (to Jexplainathe Urs. ibalance<of - 
payments guidelines inaugurated February 10, 1965, we use a dichot- 
omous variable with the value 1 in the period 1Q65 - 4Q65 and 
O otherwise: One would expect the directeffect of the guide- 
lines to be negative, lessening the outflow of capital from the 
United States. However, at this same time, the Canadian chartered 
banks were moving substantial blocks of short-term funds from 
Europe to Canada. The latter movement was large enough to swamp 
the movement from Canada to the U.S., so that the dummy variable 
Cakes” a epositivercoerricrent. 


To take account of direct substitution between short-term 
and long-term capital movements, we include the long-term capital 
flow as an explanatory variable in the equation for short-term 
capital movements. With the inclusion of long-term capital as an 
explanatory variable, we regard the positive effects of the dichot- 
omous variable as temporary and restrict this variable in simula- 
tion to be zero outside our estimation period. 


3. Conclusion 


The equations which we have described in the preceding pages 
together comprise the structure of RDX1. Although we have done a 
number of simulation experiments with this and earlier versions 
of the complete model in order to ensure that the system has 
plausible dynamic properties, the performance of the model is 
still not: fully: satisfactory in several respects. As we state in 
the preface, these deficiencies are considered in some detail in 
a companion paper. In that paper we will also present the results 
of a wide range of simulation experiments showing how the model 
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might be used to help expose the consequences of the alternatives 
open to Canadian economic policy. 


We are publishing the structure of RDX1 now, along with its 
data base and associated computer programs, so that other research- 
ers can test alternative specifications, and adapt the model for 
their own purposes. Though the equations of RDX1 fit the 1953-1965 
data fairly well, there is no guarantee that the model as a whole 
pictures well enough those aspects of the economic structure that 
will interest particular users. There is even less chance that 
the model will continue to fit the data generated since 1965, for 
several of the changes that have occurred in the structure of the 
economy during the last four years would affect materially the ap- 
propriate specification of aggregate equations. 


The next version of RDX (whose data will include 1966 and 
1967), will undoubtedly be much different in several respects. 
In the meantime, we hope the ready availability of RDX1 will en- 
courage others to offer criticisms, suggestions, and improvements 
that will help to make RDX2 a better model than we could construct 
unaided. 
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SECTORAL BREAKDOWN OF RDX1 


A. PRIVATE AGGREGATE DEMAND 


1. Consumer Expenditures 
1. Consumer Expenditure, Durables (CD) - Equation 2 
2. Consumer Expenditure, Non-Durables (CND) - Equation 7 
3. Consumer Expenditure, Services (CS) - Equation 8 


2. Residential Construction 
1. Construction Costs (CLC) - Equation 6 
Housing Starts (HST) - Equation 21 
Investment, Residential Construction (IRC) - Equation 26 
Stock of Houses (STH) - Equation 68 
Conventional Mortgage Rate (RC) - Equation 63 
6. Price of Houses (PH) - Equation 57 
Technical Relattonshtps and Identities 
1. Estimated Logarithm of Investment in Non-Residential 
Construction (LINE) - Equation 36 
2. Estimated Logarithm of Investment in Residential 
Construction (LIRE) - Equation 37 
3. Mortgage Rate (RM) - Equation 66 


a BW bh 


3. Gross Private Business Investment 
1. Investment, Machinery and Equipment (IME) - Equation 22 
2. Investment, Non-Residential Construction (INRC) - Equation 23 
3. Change in Non-Farm Business Inventories (INV) - Equation 25 
Technteal Relattonshtps and Identities 
1. Cash Flow Ratio (CFR) - Equation 3 
. Trended Cash Flow Ratio (CFRT) - Equation 4 
- Stock of Non-Farm Inventories (H) - Equation 16 
Stock of Machinery and Equipment (KME) - Equation 27 
Desired Stock of Machinery and Equipment (KMED) - Equation 28 
Gap between Desired and Actual Stock of Machinery and 
Equipment (KMEG) - Equation 29 
7. Trended Stock of Machinery and Equipment (KMEY) - Equation 30 
8. Stock of Non-Residential Construction (KNR) - Equation 31 
9. Desired Stock of Non-Residential Construction (KNRD) - Equation 32 
0. Gap between Desired and Actual Stock of Non-Residential 
Construction (KNRG) - Equation 33 
11. Trended Stock of Non-Residential Construction (KNRY) - Equation 34 
12. Undistributed Corporate Profits (PCRT) - Equation 53 
13. Long-Term Interest Rate Index (RLCI) - Equation 65 
14. Real Domestic Product less Agriculture (Y) - Equation 89 
15. Capacity Real Domestic Product less Agriculture (YC) - Equation 95 


Nm PW PD 


4. Foreign Trade 
1. Imports of Goods (MG) - Equation 40 
2. Imports of Services (MS) - Equation 41 
3. Exports of Goods (XG) - Equation 87 
4. Exports of Services (XS) - Equation 88 
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B. EMPLOYMENT, PRICES, AND INCOME DISTRIBUTION 


1. Employment, Labor Force and Hours 
1. Average Hours Worked, Paid Non-Agricultural Workers (HAW) - 
Equation 17 
2. Paid Workers, Private Industry (NEPP) - Equation 43 
3. Employed, Unpaid Workers (NEUP) - Equation 44 
4. Labor Force (NL) - Equation 45 
Technical Relationships and Identities 
1. Trended Average Hours Worked (HAWT) - Equation 18 
2. Paid Workers, Total (NEP) - Equation 42 
3. Total Unemployed (NU) - Equation 51 


2. Wages 
1. Private Wage Rate Per Man-hour (WPH) - Equation 85 
Technical Relationshtps and Identities 
1. Government Wage Expenditure (GW) - Equation 15 
2. Private Wages (WP) - Equation 84 
3. The Wage Bill (WSSL) - Equation 86 


So Piles 
1. Implicit Price Index, Consumer Durable Expenditure (PD) - Equation 55 
2. Implicit Private GNE Deflator (PGNE) - Equation 56 
3. Implicit Price Index, Consumer Non-Durable Expenditure (PND) - 
Equation 58 
4. Price Index, Goods Exports (PXG) - Equation 60 
>. Price Index, Service Exports *(PXS) = Equation ol 
Technical Relationships and Identittes 
1. Inventory Stock/Sales Ratio (HSL) - Equation 19 
2. Trended Inventory Stock/Sales Ratio (HSLT) - Equation 20 
3. Private Unit Labour Costs (ULC) - Equation 83 


4. Income Components 
1. Dividends Paid to Canadians (DIVC) - Equation 10 
2. Dividends Paid to Foreigners (DIVF) - Equation 11 
oS. Corporate Profits (PC)"— Equation SZ 
Technical Relattonshtps and Identittes 
1. Real Disposable Personal Income (YD) - Equation 96 
Permanent Real Disposable Personal Income (YDP) - Equation 97 
Gross National Expenditure (YGNE) - Equation 98 
Private Non-Farm Real Gross National Expenditure (YGPK) - Equation 99 
. Personal Income (YP) - Equation 100 
Simulated Income-Expenditure Residual (YRES) - Equation 101 
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C. THE GOVERNMENT SECTOR 


1. Person Direct Taxes Sub-Model 

1. Total Number of Taxable Persons (NT) - Equation 46 

2. Total Personal Direct Taxes (TP) - Equation 79 

3. Assessed Taxable Income (YAS) - Equation 90 

Technical Relattonships and Identtttes 

1. Accrued Personal Income Tax (AY) - Equation 1 

2. Number of Taxable Persons, Assessed Incomes between 0 and $3,000 
(NTO3) - Equation 47 

3. Number of Taxable Persons, Assessed Incomes between $3,000 and 
$5,000 (NT35) - Equation 48 

4. Number of Taxable Persons, Assessed Incomes between $5,000 and 
$10,000 (NT51) - Equation 49 

5. Number of Taxable Persons, Assessed Incomes over $10,000 (NT10) 
- Equation 50 

6. Assessed Taxable Income between 0 and $3,000 (YAS1) - Equation 91 

7. Assessed Taxable Income between $3,000 and $5,000 (YAS2) - 
Equation 92 

8. Assessed Taxable Income between $5,000 and $10,000 (YAS3) - 
Equation 93 

9. Assessed Taxable Income over $10,000 (YAS4) - Equation 94 


2. Other Tax Equations 
Government Revenue 
1. Corporate Tax Accruals (TCA) - Equation 73 
2. Customs Duties (TCUS) - Equation 74 
J excise Taxese(fEX) s=sbquatione.o 
4. Federal Sales Tax (TS) - Equation 80 
Technical Relationshtps and Identities 
1. Government Balance (GBAL) - Equation 14 
2. Total Indirect Taxes (TI) - Equation 77 
3. Taxable Corporate Profits (PCT) - Equation 54 


3. Unemployment Insurance Fund Sub-Model 

1. Claimants Insured by Unemployment Insurance Fund (CL) - Equation 5 

2. Average Level of Enrolment in Unemployment Insurance Fund (INS) - 
Equation 24 

3. Unemployment Insurance Benefits (UIB) - Equation 81 

4. Unemployment Insurance Receipts (UIR) - Equation 82 

Technical Relationships and Identities 

1. Employed Contributors to Unemployment Insurance Fund (EMPS) 

- Equation 13 
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D. THE FINANCIAL SECTOR 


. Chartered Banks' Demand Deposits (DD) - Equation 9 
Chartered Banks' Loans to Business (LB) - Equation 35 
Chartered Banks' Loans to Persons (LP) - Equation 38 
Short-Term Interest Rate (R03) - Equation 62 
Long-Term Interest Rate (RLC) - Equation 64 
Chartered Banks' Total Loan Authorizations over $100,000 (TA) 
- Equation 70 
Technical Relattonshtps and Identtties 
1. Chartered Banks' More Liquid Assets (ELA) - Equation 12 
2. Chartered Banks' Personal Savings Deposits and Non-Personal 
Term Deposits (PNPS) - Equation 59 
Chartered Banks' Total Major Assets (TBA) - Equation 71 
Chartered Banks' Trended Total Major Assets (TBAT) - Equation 72 
Chartered Banks' Total Deposits (TD) - Equation 75 
Chartered Banks‘ Total Loans (TL) - Equation 78 


An PWD FE 


nun fhW 


E. INTERNATIONAL CAPITAL FLOWS 


1. Net Long-Term Capital Inflows (LTK) - Equation 39 
2. Net Private Short-Term Capital Inflows (STK) - Equation 69 
Technical Relattonshtps and Identities 
1. Change in Reserves as Defined by the Balance of Payments (RSR) 
- Equation 67 
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RDX1 STRUCTURAL EQUATIONS 


= Ordinary least squares 


. = Two-stage Fisher 


= Adjusted coefficient of determination 

= Standard error of estimate 

= Coefficient of variation, as a percentage 
= Durbin/Watson statistic 


coefficients above, T.S.F. below 


t-Sstatistics are in brackets 


1. Accrued Personal Income Tax, 1Q50 - 4Q65 
AY = 2 RW. (YAS, - NT, YEX.) - RDC (DIVC) 
_ i i Roman 


2. Consumer Expenditure, Durables, 1Q52 - 4Q65 


CD = 340.6 - 0.0211 QI(YDP) + 0.0077 Q2(YDP) - 0.0318 Q3(YDP) + 0.3500 YDP 


(3.06) (8.31) (3.38) (711) (11.68) 
373.0 50.0211 0.0076 22020315 0.3584 
(1.91) (8.20) (3.30) (6.73) (7.00) 
YD PD 
+ 0.0662 (—— - YDP) - 0.2551 YDP (——.) - 44.62 RLC 
(Cay EE (4.52) OE ei Oe 
0.0627 M2721 a4 153 
(2553) (2.70) (592) 
OFINSeneR + =208062 TeSeE Seen. =n 029g 
SEE = 33.83 SEE = 33.87 
COV = 5.107 COV = 5.11 
D/W = 1.97 D/W = 1.95 


3. Cash Flow Ratio 


CCAC + PCRT 


SO erg Se 


4. Trended Cash Flow Ratio, 1Q50 - 4Q65 


CFRT = 272.1 + 8.698 T 
(9.01) (13.88) 


OS.) Re =702752 
SEE = 92.61 
COV = 14.05 
D/W = 1.48 


5. Claimants on the Unemployment Insurance Fund, 1Q52 - 4Q65 


CL = -0.2128 - 0.00328 T + 0.1064 INS + 1.218 QI(NU) + 1.0621 Q2 (NU) 


(2732) (3.50) (3.00) (22.42) (13.78) 
-0.2548 - 0.00372 0.1225 1.218 1.066 
(1298) © (297) (2.45) (21.14) (13.43) 
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+ 0.7248 Q3(NU) + 1.020 Q4(NU) 


(6.76) (Liar) 
0.7318 16025 
(6.64) (11.30) 
Gules our = 80053 T.SiF. -Ro = 0.953 
SEE = 0.0416 SEE = 0.0417 
COV = 11.26 COV = 11.28 
D/W = 1.92 D/W = 1.91 
6. Construction Costs, 3Q55 - 4Q65 
In CLC - In CLC, , = -0.00356 + 0.0418 (1n INRC - LINE), | 


(.61) (1.93) 


-0.00315 0.0445 
(.49) (1.90) 


+ 0.0902 (In IRC - LIRE), , + 0.1246 (In WC - In WC, ,) 
(3.88) (1.09) 
0.0850 0.0781 
(3.45) (.63) 

+ 0.1122 (In L - In L,_,) + 0.0311 (1n RO3 - In RO3, 4) 
(2.60) (3.34) 
0.1249 0.0377 
(2.26) (3.40) 


+ 0.0279 DVST 


(5.03) 
0.0298 
(5.15) 
OslSey wRoe= 08741 TSBs .R7-=. 0.735 
SEE = 0.0136 SEE = 0.0138 
D/W = 1.56 D/W = 1.52 


7. Consumer Expenditure, Non-Durables, 1Q52 - 4Q65 


CND = 705.7 - 0.1010 Q1(YDP) - 0.0779 Q2(YDP) - 0.0845 Q3(YDP) + 0.9796 YDP 


(8.92) (30.58) (26.18) (14.76) (42273) 
589.8 - 0.1012 - 0.0775 - 0.0830 0.8580 
(5.49) (30.00) (25)-38) (14.65) tavee2) 
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YD PND 


+ 0.0673 ( = YDP ee 0 25556) YDea(——— 
PGNE PGNE 
(1.94) (6.20) 
0.0559 - 0.4128 
(1.63) (5223) 
OnLESae Ras=" 0.092 TS bo. Bo =.0. 992 
SEE = 44.39 SEE = 45.54 
COV = 1.63 COV = 1.67 
D/W = 2.34 D/W = 2.13 


8. Consumer Expenditure, Services, 1Q52 - 4Q65 


CS = -149.7 - 0.000403 QI(YDP) + 0.00856 Q2(YDP) - 0.0113 Q3(YDP) + 0.3813 YDP 


(5.84) G19) (3.97) (5.32) (82.47) 
-152.1 - 0.000403 0.00857 =OlOlIs 0.3818 
(5.94) (21S) (3.98) (5.32) (82.51) 
OS wes = 00000 T.S.F. R2 = 0.992 
SEE = 32.29 SEE = 32.30 
COV = 1.64 COV = 1.64 
D/W = .91 D/W = .91 


9. Demand Deposits, 1Q55 - 4Q65 


DD- DD, DD 
= = 0.0840 - 0.0158 Q1 - 0.00561 Q2 - 0.00473 Q3 - 0.2526 a 
(3224 Von (5757) (2.92) (es2) (6.11) 
0507423— 00152 - 0.00549 - 0.00560 =70.2426 
(2273). #(425)) (2.84) (le) (5.60) 
+ 0.03655 = - 0.00825 RO3 + 0.000247 — 
(ie?) (7.82) (2551) 
0.0484 - 0.00869 0.000262 
(1.38) (7.42) (2.61) 
O.L.S. R* = 0.840 T:S.F. R* = 0.838 
SEE = 0.0043 SEE = 0.0044 
D/W = 1.75 D/We=x) 27 


10. Dividends Paid to Residents, 1Q53 - 4Q65 


DIVG,.=\=22..00 =) 13.23. Q2 -| 19770 Q3_+_0..0781, (PC + CCACY = TCA) 


(2,91) © 2552) (4.26) (20.13) 
= 215002015. 250P el NGS 0.0778 
(2279) (2.87) (4.26) (19.77) 
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+ 0.0440 (PC + CCAC - TCA) + 0.0195 (PC + CCAC - TCA) | 9 


(205 13) are 013) 
0.0438 0.0195 
(19.77) (19.77) 


+ 0.0049 (PC + CCAC - TCA), . 


(20.13) 
0.0049 
(19.77) 
Ose Srae Roma 0007 ToSehe Roe 05991 
SEE = 13.59 SEE = 13.59 
COV = 11.96 COV = 11.97 
D/W = 0.57 D/W = 0.57 


11. Dividends Paid to Non-Residents, 1Q53 - 4Q65 


DIVEu= 557199 37.95.0157 -251025-57 97403 + 15.89 DS 


(3.98) (5.65) (8.78) (8.97) (2.16) 
48269 -5 37126 2082%56.88°60) 3957180 13.84 
(3.53) (5.53) (8.71) (8.93) (1.84) 


+ 0.0586 (PC + CCAC - TCA) + 0.0329 (PC + CCAC - TCA), , 


(7.81) (7.81) 
0.0613 0.0345 
(7.88) (7.88) 


+ 0.0146 (PC + CCAC - TCA), _» + 0.0037 (PC + CCAC - TCA), _3 


(7.81) (7.81) 
0.0153 0.0038 
(7.88) (7.88) 
OfbnS Rone One74 IP SSSEy Sen ea¥0 f874 
SEE = 16.43 SEE = 16.46 
COV = 12.76 COV = 12.78 
D/W = 2.08 D/W = 2.09 


12. Chartered Banks More Liquid Assets 
ELA = TBA - TL - OCS - VC - BCD 
13. Employed Contributors to Unemployment Insurance Fund 


EMPS = INS - CL 
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14. Government Balance 
GBAL = TP + TOP + TCA + TI + TW + GIM + SSPS + UIR + GX - GW - GNW - MP - GTR 
- UIB - GINT - SUBS - ASST | 
15. Government Wage Expenditure 
GW = WG(NEPG) + (GWI) 


16. Stock of Non-farm Inventories 


17. Average Weekly Hours Worked, Paid Non-agricultural Workers, 1Q54 - 4Q65 


HAW - HAW 1 55.56, Q1 + 54.88 QZ 4.53.97 Q5 + 52.70 04.-s0801323 TO] 


(8.68) (8.98) (8.47) (8.39) (0.84) 
53.86 55.41 54.55 53.24 =O. 01770 
(4.68) (4.84) (4.57) (4.54) (1.01) 
GNW 
- 0.02495 TQ2 - 0.03608 TQS - 0.01908 TQ4 + 0.0006242 (YGPK + =——) 
(1.49) (2.01) (1.00) (sus) 
a OL0297 2 = 0.04125 =" 0,02462 0.0007059 
(1.61) (2.04) (1.09) (2.34) 
NL 
+ 0.01895 => - 5.087 WPH - 1.230 HAW, , 
(2.41) (4.03) (8.51) 
0.01577 = ece7 2 areas 
(1.69) (2.84) (4.69) 
QoL San B4a=10,975 T:S.F. R2 =.0.973 
SEE = 0.209 SEE = 0.209 
D/W = 1.90 D/W = 1.84 


18. Trended Average Weekly Hours Worked, 3Q53 - 4Q65 


HAWT = 41.13 Ql + 43.21 Q2 + 42.48 Q3 + 40.75 Q4 - 0.0340 T(Q1) - 0.0423 T(Q2) 
(126.5) (130.5) (146.5) (138.1) (5.53) (6.88) 


~ 0.0607 T(Q3) - 0.0276 T(Q4) 
(INI3) (5.06) 


OCLs aan = 08012 


SEE = 0.294 
COV = 0.74 
D/W = 1.41 
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19. Inventories Sales Ratio 


span 


HSL = YGpK + (GNW/PGNE) - INV 


20. Trended Inventories Sales Ratio, 1Q50 - 4Q65 


HSLT = 1.302 - 0.002057 T 
(49.2) (oon) 


OUTS eRe = 0-172 


SEE = 0.08 
COV = 6.70 
D/W = 2.0 


21. Housing Starts, 1Q57 - 4Q65 


HST = 28.58 - 20.21 QL + 7.984 Q2 + 7.766 Q3 + 9.350 WW + 9.258 (se 
96)" (8.67) (3576) (3.89) C2555) (3216) 
U7/ oils) S ZO, AY 7.810 7.500 8.708 10.94 
G:55)20 (8 <62) (3.65) (3:72) 62534) (S337) 
- 12.03 RM 4 + 2.662 (RM - RLC) 4 + 2.868 3 + 5.810 CS. 
(3.85) C127) CEeSs1) (3.69) 
=0 12.55 3.244 3.083 Sn7a0 
(3.96) (1.50) (1.40) (3.65) 
0.1.8.) R2.=10.922 TS .E oe Ree. 921 
SEE = 3.52 SEER=—57255 
COV = 9.96 COV = 10.03 
D/W = 1.84 D/W = 1.83 
22. Investment, Machinery and Equipment, 1Q53 - 4Q65 
IME - 0.05 KME, | = -212.8 Ql - 132.7 Q2 - 271.0 Q3 - 233.6 Q4 + 0.1654 Q1 (KMEG) 
(3.84) Gie87) (3.97) (S72) (5.58) 
-269.3 = 205).9 - 341.5 - 298.1 0.1604 
(3.40) (2.02) (3.47) (3.30) (5.27) 


+ 0.1665 Q2(KMEG) + 0.1442 Q3(KMEG) + 0.1977 Q4(KMEG) + 317.9 CFR 


(5.61) (5520) (7.40) (5.09) 
0.1585 0.1409 0.1929 383.2 
(5.18) (5.01) (7.05) (4.23) 


4] 


Or DLS mene=107878 TIS. PUR? 08875 
SEE = 38.46 SEE = 38.94 
COV = 45.26 COV = 45.83 
D/W = .87 D/W = .88 
23. Investment, Non-residential Construction 1Q53 - 4Q65 
INRC - 0.01 KNR, | = -1.052 T(Ql) + 1.878 T(Q2) + 4.714 T(Q3) + 2.942 T(Q4) 
(2.47) (4.52) (11.50) G55) 


+ 0.0299 KNRG + 299.1 RLCI 
(15525) (15.13) 


OsleS eR = 20,951 


SEE = 37.36 
COV = 10.46 
D/W = 1.25 


24. Level of Enrolment in Unemployment Insurance Fund, 1Q52 - 4Q65 


INS = -0.4422 Q1 - 0.7563 Q2 - 0.9460 Q3 - 0.7588 Q4 + 0.9695 NEP(D5) 


(.48) (.80) (.96) (.79) (3.70) 
£2.375 250770 35033 =920796 1.524 
(2.14) (2.34) (2.53) (2.39) (4.78) 


+ 1.002 NEP(D6) + 0.00218 T1(NEP) (D5) - 0.00346 T2(NEP) (D6) 


(4.90) (Quaval) (2.08) 
1435. 0.00151 - 0.00680 
(277) (.69) (3.41) 
O.L.S. R? = 0.956 Tessb meh? = 20.952 
SEE = 0.098 SEE = 0.102 
GOV = 2.52 COV = 2.63 
D/W = 1.12 D/W = 1.20 
25. Change in Non-farm Business Inventories, 1Q56 - 4Q65 
INV = 626.7 + 326.4 Ql + 160.3 Q2 - 39.45 Q3 - 0.1351 Hey 
(37-80), (2.83) (1.91) (0.85) (302) 
610.6 366.8 58.80 - 83.63 - 0.0830 
(3.68) a0 (6.05) (0.55) (1.54) (1.63) 
+ 0.1601 (YGPK - CS - INV + a, - 0.1896 [(YGPK - CS - INV + = 
(2765) (2.26) 
0.0855 - 0.1020 
1321) (0.95) 
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= *(YGPK- CS = INV + BONN i) = 27 19 a 
PGNE’ t-1 roo) 12 
; Z NU {/12 
= 287.98 1=1 
(5.64) 
O.L.S. R?2 = 0.809 TS. Bie Ro = 08797 
SEE = 72.43 SEE = 74.62 
D/W = 1.70, D/W = 1.80 
26. Investment, Residential Construction, 1Q54 - 4Q65 
IRC = 117.2 + 4.616 HST + 1.958 HST, | + 0.9238 HST, , 
(6.62) (16.96) (7.69) (3832) 
117298 4600 1.958 0.9179 
(6.56) (16.42) (7.70) (5229) 
OFLGS 3 (Roe = 0. 886 TeSiF Rae AO C886 
SEE = 22.06 SEE = 22.06 
COV = 5.91 COV = 5.91 
D/W = 1.05 D/W = 1.05 


27. Stock of Machinery and Equipment 


KME = KME .. He IME On OS KME 


-l -1 


28. Desired Stock of Machinery and Equipment 
KMED = Y(KMEY) 


29. Gap between Desired and Actual Stock of Machinery and Equipment 


KMEG = 0.1000 (KMED 4 - KME | _,) + 0.1500 (KMED, _, - KME _;) 
+ 0.3000 (KMED |; = KME | _4) + 0.2500 (KMED, 4 - KME,_5) 
+ 0.1500 (KMED, - KME, 6) + 0.0500 (KMED, _¢ - KME | _4) 
30. Trended Stock of Machinery and Equipment 
KMEY = 1.903 - 0.0068 T + 0.0061 T(D7) - 0.4157 D7 


31. Stock of Non-residential Construction 


KNR = (KNR, yj + INRC) - 0.0100 KNR 


Sil 


32. Desired Stock of Non-residential Construction 


KNRD = Y(KNRY) CFR 
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33. Gap between Desired and Actual Stock of Non-residential Construction 


KNRG = 0.0600 (KNRD,_, - KNR,_,) + 0.1100 (KNRD, , - KNR, 4) 
+ 0.1600 (KNRD, , - KNR, <) + 0.1700 (KNRD, . - KNR, () 
+ 0.1600 (KNRD, , - KNR. -) + 0.1300 (KNRD, . - KNR, ,) 
+ 0.1100 (KNRD, . - KNR, 4) + 0.0700 (KNRD, g - KNR, |) 
+ 0.0400 (KNRD, 19 - KNR,_1,) 


34. Trended Stock of Non-residential Construction 
KNRY = 3.103 + 0.0093 T 


35. Chartered Banks' Loans to Business, 1Q57 - 4Q65 


LB - LB, -308.0 - 0.0224 QU(LB, ,) + 0.0373 Q2(LB, |) + 0.0437 Q3(LB 


(A223 ye mnGoe99 ) (4.09) (6.08) 


-1 t-1 


Dorota Jes + 0.1514 TA + 0.1286 [PGNE (IME + INRC + INV) 


(3.90) (4.16) (2.14) 


CCAC - PCRT] + 48.62 RO3 
(3.26) 


OcL.Ss J R27 = .02820 


SEE = 44.28 
D/W = 0.92 
p = 0.419 


36. Estimated Logarithm of Investment in Non-residential Construction, 1Q53 - 4Q65 


LINE = 6.152 = 0.3851 QI - 0.9170 Q2 + 0.1276 Q3 +.0,0068 T 
(80.6) (7.14) (i. 70) (2.36) (5357 ) 


OLS RR ="0-718 


SEEV= 10.137 
COV = 2.14 
D/W = .23 
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37. Estimated Logarithm of Investment in Residential Construction, 1Q53 - 4Q65 


LIRE = 5.879 - 0.3660 Q1 - 0.1029 Q2 - 0.0076 Q3 + 0.0027 T 


(93.34) (8.22) (2°31) (.17) (2055) 
0.L.S. R2 = 0.65 
SEE = 0.113 
COV = 1.92 
D/W = .63 


38. Chartered Banks' Loans to Persons, 3Q56 - 4Q65 


LDL Pe = 9555-8 48080540 TBA 0.0124: 01(LP...) + .0.0315020LP.. 2) 


t-l 7.99) (4.62) (2.92) ee aaa oe 
ELA 
+ 0.0377 Q3(LP,_,) - 0.0626 LP, , + 752.7 GeO.) 
(9.63) (1.96) (3.80) 
- 11.88 (RLC - RO3), | 
77) 
O.L.S. R? = 0.890 
SEE = 16.11 
D/W = .99 
po = 0.480 
39. Net Long Term Capital Inflow, 1Q53 - 4Q65 
LTK = - 632.8 + 108.2 Ql - 77.32 Q2 - 92.02 Q3 - 0.00556 (T-24) (IME + INRC) PGNE 
(5.40) (2.88) (2.17) (2.35) (3.76) 
565352" 0113.3 - 79.80 296 225 - 0.00548 
(5.21) (2208) (2222) (2.43) (3.48) 


+ 0.7430 (IME + INRC) PGNE - 193.0 DLK1 - 140.3 DLK4 + 0.3000 PMB 


(6.64) (377) (1.40) (2.36) 
0.7624 =) 20164 = 0.2857 
(6.32) (3.92) (53) (2.24) 


#1774 0\(REC - RLUS) 
(2.74) 


167.0 
(2°37) 
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O.1St “R2°=06534 T.SuFit RS = 00535 
SEE = 84.25 SEE = 84.39 
D/W = 1.53 D/W = 1.54 


40. Imports of Goods, 1Q53 - 4Q65 


MG =, 1506 + 78.70 Ql + 175.4 Q2 + 23.37 03 + 1.080 [0.20 «(CDi + CND) 


(6.42) (4.83) (11.43) (1.54) (42.85) 
1461 76.95 174.3 22.65 1.074 
(6.08) (4.71) (11.34) (1.49) (42.11) 

GNW 


+ 0.17 INV] ()) = 
1= 


+ 0.2) (IME + INRC) + IRC) 4-0. 11 XG 40509 PGNE 


PMG PMG PMG PMG 


=/607.6 ——4F) 422.0. (——) bi (2) Seine (es 
eT E’ t-2 PG 5 
ae PGNE ous PGNE’ t Ee PGNE’ t be NE’ t-3 
- 586.6 CAG e4 = 26067 2146.7 
(6.05) (6.05) (6.05) (6.05) 
PMG PMG 
Se (2S icecsa(———) 
= P tc 
oe PGNE’ t-4 Gua GNE’ t-S 
- 65.18 216630 
(6.05) (6.05) 
O.1.S-2. Roe =90977 T.S.F. R* = 0.976 
SEE = 38.06 SEE = 38.10 
COV can 2 72 COV = 2.72 
D/W = 1.38 D/W = 1.38 


41. Imports of Services, 1Q53 - 4Q65 


MS - DIVF = -40.96 + 21.95 Ql + 65.69 Q2 + 30.14 Q3 + 0.0582 YGNE 


(2045) (2-24) (6.85) (3.12) (34.94) 
=41°80 2207 65.73 30.07 0.0582 
(2-50) (2225) (6.86) (3512) (34.94) 
OnbuSa oRs=40.965 T.S.F. R2 = 0.965 
SEE = 24.36 SEE = 24.36 
COV = 4.79 COV = 4.79 
D/W = .88 D/W = .88 


42. Paid Workers, Total, All Industries 


NEP = (NEPG + NEPP) 
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43. Paid Workers, Private Industry, 1Q54 - 4Q65 


NEPP - NEPP = 
t-1 


Nn 

t 

7 
ul 


6.078 - 0.07660 Ql + 0.4346 Q2 + 0.2375 Q3 


OZ975 
0.030 


(6.56) (3.35) (15.42) (17.19) 
5.996 - 0.09183 0.4380 0.2410 
(6.32) (3.29) (15.12) (16.44) 
GNW 
0.00009238 (YGPK + 5) - 0.03897 (HAWT - HAW) 
(3.70) (2.20) 
0.00007314 - 0.06718 
(2.28) (2.47) 
- 0.1322 HAWT - 0.3780 NEPP. | 
(6.48) (5.41) 
0.1316 203305 
(6.32) (3.83) 
0.977 Tc omeeR 
0.029 SEE 
= 2.24 D/W 


44. Employed, Unpaid 


Workers, Private Industry, 1Q53 - 4Q65 


2.40 


0.0483 Ql + 0.1569 Q2 + 0.1656 Q3 - 0.0017 T + 0.000175 


NEUP = 0.2948 + 
(eam 2 01) 
- 0.0439 0.0735 
(.14) (2.28) 
+ 0.6643 NEUP| | 
(6.13) 
0.9009 
(Aa12) 
O.L.S, R* = 0,928 
SEE = 0.022 
COV = 1.87 
D/W = 1.71 


AS LaAbDOLshORCe.m L055 


NL NL 
(Sop? e (Sop t-1 


- 4Q65 


(7.68) 


0.1944 
(5.32) 


(11.24) 


0.1814 
(9.12) 


(2.80) 


- 0.0009 
(.99) 


TEC Rs 


(1.47) 


0.000173 
(1.36) 


0.920 
0.023 
DAT 
ZO 


= -0.00960 + 0.00495 Ql + 0.0153 Q2 + 0.0210 Q3 


(8.81) 


-0.00961 
(5.80) 


(2.36) 


0.00503 
(.88) 
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(8.52) 


0.0153 
(7237) 


(15.39) 


0.0210 
(15.40) 


YNFC 


PGNE 


46. 


47. 


48. 


49. 


50. 


Dl. 


Ze 


YGPK _YGPK SP SP 
+ 0.0000247 [—~ - (~)__] - 0.6389 [—— - (| ] 
ae POP POP’ t-1 (6.55) POP POP’ t-1 
0.0000255 - 0.6401 
(.47) (6.24) 
Oz tS. eR =) 02982 T.S.F. R2 = 0.982 
SEE = 0.0017 SEE = 0.0017 
D/W = 1.88 D/W = 1.88 


Total Number of Taxable Persons 


NT = -0.3053 + 0.7930 (NEP + NEUP) + 0.02544 T 


(66.86) (14.35) 
O:L.S.. R7= 0.987 
SEE = 0.108 
COV = 1.98 
D/W = .55 


Number of Taxable Persons, Assessed Incomes between 0 and $3,000 
NTO3 = NO3 (NT) 
Number of Taxable Persons, Assessed Incomes between $3,000 and $5,000 
NT35 = N35 (NT) 
Number of Taxable Persons, Assessed Incomes between $5,000 and $10,000 
NT51 = N51 (NT) 
Number of Taxable Persons, Incomes over $10,000 
NT10 = NT - NTO3 - NT35 - NTS1 
Total Unemployed 
NU = NL - NEPP - NEUP - NEPG 
Corporate Profits, 1Q53 - 4Q65 


PC = -1133. Ql - 1169. Q2 - 1348. Q3 - 1190. Q4 + 0.1745 [YGNE - INV(PGNE) ] 


(1.86) (2.00) (2.40) (2.04) (5.68) 
“904061 MiemO70e14 1.1164: <e98552 0.1941 
(1.36) (1.52) (1.90) (1.54) (5.72) 
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- 1341. WPH + 1.768 (4) 2 — 


NEPP’ t-i 
(5.62) (3.94) i=0 i 
- 1496. 1.702 
(S71) (3.50) 
O.L.S. R? = 0.949 T.S.F. R2 = 0.948 
SEE = 51.49 SEE = 51.76 
COV = 5.87 COV = 5.90 
D/W = 1.38 D/W = 1.45 


53. Undistributed Corporation Profits 
PCRT = PC - DIVF - DIVC - TCA - CCB 
54. Taxable Corporate Profits, 1Q50 - 4Q65 
PGT 25125.136254 728165215: + 0.7591 PC 


(6.85) (8.00) (24.32) 


ORiRGE. ie 2 Re eh/ 


SEE = 6.91 
COV = 0.89 
D/W = 1.98 


55. Implicit Price Deflator, Consumer Durable Expenditure, 2Q52 - 4Q65 


PD - PD, _, = 0.0008 Ql - 0.0090 Q2 - 0.0162 Q5 + 0.0093 Q4 
(27) (3.03) (4.92) (3.34) 
0.00038. -.0-0100° = 0.0181 0.0091 
G13) (2.45) (3.39) (3.50) 


+ 0.7603 (PGNE - PGNE, 
(5257) 


0.9966 
(1.59) 


-)) 


0.416 T.SAEY PER 
0.0104 SEE 
a bs D/W 


OvlS Pe ERs 
SEE 
D/W 


0.401 
0.011 
Dee sf 


il 
il 


56. Implicit Price Deflator, Gross National Private Expenditure, 1Q55 - 4Q65 


PGNE = 0.1537 - 0.01096 Ql - 0.008114 Q2 - 0.005894 Q3 + 0.00009716 WP 


(3.48) (3.26) (1.97) (1.30) (1.46) 
0.1638 - 0.01027. - 0.006954 - 0.004147 0.0001164 
(3-23) 8 (2220) (1.10) (0.59) (1.49) 
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+ 


O75 5745" ULEHet 2075556 ULC, + 0.3088 ULC, +70 2559 ULC, 


(A924 ee (ses) meme AG} ee Coys 5 
0.3302 0.3376 0.3083 0.2423 
(2.18) (6.48) (4.50) (2072) 


+ 


0.1310 ULC + 0.03089 PMG + 0.02270 PMG + 0.01576 PMG 


a -2 = . 
(5.29) 1152) (1.52) a G(18s2) fa 
0.1395 0.02917 0.02143 0.01488 

(2.07) (1.32) (1.32) (1.32) 


+ 


0.01009 PMG + 0.00567 PMG + 0.00252 PMG + 0.00063 PMG 


-5 pat = aS 
(is52) We ca Coyne eso Mace ees een 
0.00952 0.00536 0.00238 0.00060 
(1.32) (132) (1632) G1432) 
3 3 
Z 1 x a 1 3 
0.1472 [4 2 (HSL HSLT) 4], 0.0828 [4 2 (HSL HSL) a 
(Acs) i=0 (4511) i=0 
- 0.1200 - 0.0675 
(2.68) (2.68) 
3 3 
= 020368i(35 ‘2. (HSL =<HSLT)." 2] = 0.0092: [4 2 (HSL --HSLT). 7] 
COR EAs eon AAs ee 
- 0.0300 - 0.0075 
(2.68) (2.68) 
OL Si) RZ) 08988 T.S.F. R* = 0.988 
SEE = 0.0061 SEE = 0.0063 
COV = 0.58 COV = 0.60 
D/W = 1.19 D/W = 1.19 
57. Price of Houses, 1Q57 - 4Q65 
STH 
PH = 72.20 + 1.406 Ql + 4.003 Q2 + 2.036 Q3 - 199.3 = + 170.2 PGNE, , 
(1.80) (1.44) (3.92) (2.18) (2.85) (4.74) 
79.14 1.467 4.083 2.075 =) 21233 174.0 
(1.95) (1.49) (3.98) (222) (2.99) (4.82) 
+ 53.20 ( 
(2.94) 
55.62 
(3.05) 


20 


Ou. Ge weR a=L01914 PaSeEAu Re = 5914 
SEE = 1.92 SEE = 1.92 
COV = 1.77 COV = 1.77 
D/W = 1.11 D/W = 1.14 


58. Implicit Price Deflator, Consumer Non-durable Expenditure, 1Q55 - 4Q65 


PND = 0.3573 - 0.01077 Ql - 0.008508 Q2 - 0.004421 Q3 + 0.00009876 WP 


(ete e(4cc9) (3277) (1.74) (2.24) 
0.3502 - 0.01102 - 0.008837 - 0.005033 0.00008730 
(11.07) (4.96) (3.88) (1.91) (1.82) 


+ 0.2744 ULC, + 0.1756 ULC, + 0.0988 ULC + 0.0439 ULC, 


(7.80) (7.80) De oeeoy) tre a 80) ae 
0.2907 0.1861 0.1047 0.04652 
(7.42) (7.42) (7.42) (7.42) 


+ 0.01098 ULC + 0.09629 PMG + 0.07074 PMG + 0.04913 PMG 


(7.80) caewe (504) +370 0G(e-G45 tae fefo4s ee 
0.01163 0.09614 0.07063 0.04905 
(7.42) (5.75) (5.75) (5°75) 


+ 0.03144 PMG + 0.01769 PMG +50 00736. PMG ot 0.00197 PMG 


(5.94) Fae IS t04) ECON e194) (5.94) ioe 
0.03139 0.01766 0.00785 0.00196 
(5.75) (5.75) (5.75) (5.75) 
O.L.S. R2 = 0.987 T.S.F. R2 = 0.987 
SEE = 0.0050 SEE = 0.0050 
COV = 0.48 COV = 0:48 
D/W = 1.48 D/W = 1.46 


59. Chartered Banks' Personal Savings and Non-Personal Term Deposits 
PNPS = TD - DD - DG 
60. Implicit Price Deflator, Goods Exports, 1Q53 - 4Q65 


PXG = 0.3154 + 0.2846 PGNE + 0.4018 PWXG 


(9.53) (8.28) (9.31) 
023158 £0n2822 0.4038 
(9.55)2. (8715) (9.33) 


ol 


0. E'S. " R® = 0.902 


SEE -= 0.012 
COV = 1.20 
D/W = 0.63 


TiS sh. eR 


61. Implicit Price Deflator, Serwice Exports, 1Q53 - 4Q65 


PXS = -1.085 - 0.0198 Q3 + 0.5105 PXG + 1.593 PGNE 


(10573) 81 (2252) 


=Let79=*0.0197 
(10.67) (2.48) 


O2LsS.zecR* =*02963 


SEE = 0.024 
COV = 2.29 
D/W = 1.55 


(2.97) 


0.6614 
(3.42) 


62. Short-Term Interest Rate, 3Q53 - 4Q65 


(15.93) 
1.535 
(13.97) 

T.S.F. R2 

SEE 

COV 

D/W 


RO3 = 3.180 + 0.5756 RTUS + 0.00060 [(IME + 


(4.71) (6.74) 


3.214. (0.5655 
(4.54) (6.30) 


+ 0.00050 [(IME + 
(4.08) 


0.00049 
(3.74) 


+ 0.00040 [(IME + 
(4.08) 


0.00040 
(3.74) 


+ 0.00030 [(IME + 
(4.08) 


0.00030 
(3.74) 


+ 0.00020 [(IME + 
(4.08) 


0.00020 
(3.74) 


INRC 


INRC 


INRC 


INRC 


(4.08) 


0.00059 
(3.74) 


+ INV) PGNE 


+ INV) PGNE 


+ INV)PGNE 


+ INV) PGNE 
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CCA 


CCA 


CCA 


CCA 


INV + INRC)PGNE - 


- PCRT - GBAL], , 


= PCRT, 


GBAL] __, 


- PCRT - GBAL], 


="PCRT -SGBA 
G GBAL] 


i} 
or oO O&O 


i 
el Do > a =) 


CCA 


-902 
~O12 
.20 
. 63 


2962 
2025 
On 
-56 


=.PCRT#2.GEAD} 


+ 0.00010 [(IME + INRC + INV)PGNE - CCA - PCRT - GBAL] | 5 


(4.08) 
0.00010 
(3.74) 
ELA ELA ELA ELA 
| Syahiy 22s = es fe Soe ee cee 
TBAT TBAT’ t-1l TBAT’ t-2 t-3 
(5.74) (3.43) CAA a Wee estas (aoe) dae 
-10.27 Brieses 3.041 3.564 
(4.98) (3.31) (3.79) (4.35) 
O.L.S. R2 = 0.876 T.S.F. R2 = 0.875 
SEE = 0.338 SEE = 0.339 
COV = 9.31 COV = 9.33 
D/W = 1.40 D/W = 1.38 


63. Conventional Mortgage Rate, 2Q54 - 4Q65 


RC = 10.67 + 0.2508 RLC + 0.4871 RNHA - 0.003741 ALTM + 0.005457 MLTM 


(3.16) (3.32) Bes ttaeks (7.84) (7.09) Oe 
11.28 0.2667 0.4784 ~ 0.003753 0.005665 
(3.30) (3.46) (5.30) (7.84) (7.19) 
+ 3.9927 PP _ 10.6980 Fe 
(3.84) (3.25) 
3.3279 ~ 10.5470 
(2.85) (3.20) 
O.L.S. R? = 0.949 T.S.F. R2 = 0.948 
SEE = 0.097 SEE = 0.098 
COV = 1.44 COV = 1.45 
D/W = 1.25 D/W = 1.26 


64. Long-Term Interest Rate, 1Q53 - 4Q65 


RLC =90, 13218R03. +20. 2165, RLUS, + 0..6969 (RLC) | 


(4.71) (3.18) (11.28) 
0.1195 0.2164 0.7071 
(3.80) (3.05) (10.90) 
OntkS:? Ro=05975 T.S.F. R2 = 0.975 
SEE = 0.125 SEE = 0.125 
COV = 2.81 COV = 2.81 
D/W = 1.42 D/W = 1.47 


oo 


65. Long-Term Interest 


RLCI 


0.06 ( 


plort 


Siew 


0. 


66. Mortgage Rate 


RM = (RC + RNHA)/2 


fi jesal™ hy 


04 ( 


Rate, Index 


RLC, Fi2 
) 

RLC t-2 
RLC, 712 
RLC yey) 
RLC /12 
RLC 4-6 
RL 

oe Fi2 
RLC 4-8 
RECeare/ 12 

-1 

RLC I-10 


+ 


+ 


2 


1 


Ly Tal 


eon 


Ne 


if 


12 
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67. Change in Official Reserves of Gold and U.S. Dollars 


RSR = XG(PXG) + XS - MS - MG(PMG) + LTK + STK 


68. Stock of Houses, 2Q54 - 4Q65 


STH = 0.9997 STH : 


(680.79) 


0.9993 
(651.6) 


+ 0.2240 HST + 0.3723 HST 


(2.85) 


0.2015 
(2.49) 


(5.07) 


0.4056 
(57.25) 
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t-1 


+ 0.2750 HST, | 
(4.69) 


0.3101 
(4.99) 


2 


+ 0.0961 HST, 
(4.44) 


0.1100 
(4.78) 


3 


OvleSe Re 


= 0.9998 T.S.F.. R* = 0-9998 
SEE = 6.62 SEE = 6.66 
COV = 0.15 COV = 0.15 
D/W = 2.02 D/W = 2.02 


69. Net Private Short-Term Capital Inflow, 1Q53 - 4Q65 


STK = 10.54 - 96.26 Q3 + 3144 DRS - 9944 DRSU + 21705 DRSF + 152.2 DSK2 


(e235) 2s48) (1.35) (2.97) (1.75) (2.44) 
34.88 - 86.14 3251 299729 28074 Lisl 
(.61)8 8 (2510) (1233) (2.78) (2.10) (L877) 


+1102.2 (ROS = RIUS) = 022826 LIK 


(2.88) (1.90) 
42.93 SEE 10 
(.90) (.55) 
Ost Sey Rie =40 382 T.S.F. R2 = 0.336 
SEE = 112.9 SEE = 116.96 
D/W = 1.72 D/W = 1.78 
70. Chartered Banks' Total Loan Authorizations over $100,000, 3Q56 - 4Q65 
ee ER ELA 
A = -9-00507 + 0.1330 => + 0.0193 (RPR - RLC) - 0.00790 (RLC - R03) 
(0.29) (4.26) (6.88) (4.76) 
-0.0143 Gelst2 0.0172 - 0.00659 
(7s) (4.01) (5.45) (3.19) 
TA 
t-1 
- 0.3567 + 0.00186T 
(5.58) (8.49) 
- 0.3008 0.00166 
(3.81) (6.11) 
OSES) Roa" 05 729 TESt Bee Roan 72 
SEE = 0.0033 SEE = 0.0034 
D/W = 1.73 D/W = 1.73 


71. Chartered Banks' Total Major Assets 
TBA = DD + PNPS + DG + CA + OTHL - OTHA 
72. Chartered Banks' Trended Total Major Assets, 1Q52 - 4Q65 


TBAT = 3611+ 170;201(Q1) + 171.2 T(Q2) + 172¢4 T(Q3) +°173.3 T(04) 
(16.68) (34.31) (35.12) (35.97) (36.78) 


ss) 


O.L.S. R* = 0.968 


SEE = 512.0 
COV = 4.29 
D/W = .18 


73. Corporate Income Tax Accruals, 1Q52 - 4Q65 


TCA = 0.9794 RPC(PCT )+ PLMT 


(166.8) 
0.9794 
(166.6) 
O.L.S. R2 = 0.962 T.S Fees Ro. =a08 962 
SEE = 17.46 SEE = 17.46 
COV = 4.6 COV = 4.60 
D/W = 1.38 D/W = 1.38 


74. Customs Duties, 1Q52 - 4Q65 


TCUS = 0.1201 PMG(MG) - 0.0000189 [PMG(MG)]? + 0.9876 MG(SUR) PMG 


(61.17) (16.20) (10.78) 
0.1209 - 0.0000195 0.9857 
(60.28) (16.25) (10.74) 


- 0.00461 Q1 (MG) PMG 


(4.10) 
= 0.00475 
(4.20) 
O-1Se Rota 0 2065 TSek.n R° = 02963 
SEE = 4.69 SEE = 4.70 
COV = 3.64 COV = 3.64 
D/W = 1.04 D/W = 1.05 


75. Chartered Banks' Total Deposits 


BCD + BCN - ERL 
TD = DCR - FLO 


76 .Excise: Duties, 1052 — 4065 


TEX = 0.02299 [CD(PD) + CND(PND) ] 
(109.2) 


0.02299 
(109.2) 
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OSLiSe *R* s"07920 T.S.F. R? = 0.920 
SEE =" 5.60 SEEN=— 5-60 
GOVe=77204 COVN=a7..04 
DAY Ss ewe D/W = 1.78 
77. Total Indirect Taxes 
ite lot CUS eh elExXt+ SIMIS 
78. Chartered Banks' Total Loans 
TL = LB + LBS + LF + LP + LMUN + LPRV + LH + LM 
79. Total Personal Taxes, 1Q52 - 4Q65 
4 1=5 
WPS IL KOsy (GU/s ae + 2/3 AY) - 0.006558 Opty 9} Aes + 0.04106 Q2 2 ae i 
(97 5 Su), Gl2.0)) neal (74) 1S) 
1.106 - 0.006793 0.04081 
(977555) (he Bay) (587) 
OrIeSa ke = 02972 T.S.F. RB? = 0.972 
Se = 27/9 SEER=—27 292 
COVE—mor 64 COVE=s5nc4 
D/A Sk 7 D/iWe= seas, 


80. Federal Sales Tax, 1055 - 4065 


TS = 0.6326 PGNE[CND + CD] RSC + .5504 PGNE[(RSIM)(IME) + .42 (RSIR)(INRC + IRC) ] 


(74.01) (9.90) 
0.6329 0.5478 
(73.93) (9.81) 
O:LeS. R= = 07943 T.S.F. R2 = 0.943 
SEE = 19.30 SEE = 19.30 
COV = 7.03 COV = 7.04 
D/W = 1.66 D/W = 1.66 


81. Unemployment Insurance Benefits, 1Q52 - 4Q65 


UIB = -1.657 - .5816 Q1(S) (WR)CL + .8562 Q2(S) (WR)CL 


CLONES (2-32) 
T4104 —9a7778 .7758 
(12); 402.26) (2.06) 


- 1.6359 Q3(S)(WR)CL - 3.5823 Q4(S)(WR)CL + 8.7352 (WR)CL 


(2.68) (9.72) (22.04) 
<i hy PaRegOT 9.0461 
(2.45) (9.84) (21.05) 


ov 


OODLES) *R*<=a0 S006 TESLFs "R- =<02965 
SEE = 9.80 SEE = 9.86 
COV= 11594 COV = 12.02 
D/W = 162 D/W = 1.64 


82. Unemployment Insurance Receipts, 1Q52 - 4Q65 


UIR = 7.990 + 10.77 EMPS + 6.400 EMPS(D6) + 1.321 Q1(EMPS)S - 1.703 Q2(EMPS)S 


(2582)0" (12-31) (20.80) (3.83) (4.90) 
7e2256 We 1 le01 6.393 1.304 Ani ioe 
(2.53) (12.45) (20.78) (3.78) (4.97) 


- 0.1407 Q3(EMPS)S + 0.0585 Q4(EMPS)S 


(0.40) (0.15) 
= 0 S4770 0.0352 
(.50) (0.09) 
O.L.S. R2 = 0.987 T.S.F. R2 = 0.987 
SEE = 1.79 SEE = 1.79 
COV = 3.17 COV = 3.17 
D/W = 2.04 D/W = 2.04 


83. Pravate Unit Labor Cost 


11 
YGPK 
ee ae (YGPK + GNW/PGNE? t-i? 
Ee YGPK 


84. Quarterly Compensation per Employee, Private Sector 
WP = (WPH) (HAW) (13) 


85. Compensation per Man-Hour, Private Sector, 1Q55 - 4Q65 


RETESET 35 PND SEND, 
a x 100-= 44.830 +. 0.9383 [i = ( as x 100), 5] 
t-4 (2502) (5-02) i=0 t-4 
-4.953 0.9308 
(1.98) (3.68) 
SS NU -2 5) RC = TCA 
ger ODS A2 Rig 2 ones 8 Se ck sae Ge ee) 

(4.55) i=0 (2.41) i=0 

0.005173 90.36 
(4.42) (2.35) 
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4 t-8 
= 0.2238 ( a x 100) 
(1.63) t-8 
- 0.2208 
(1557) 
OHinGe 1 Osas OTES. Fs) Reps 0655 
SEReanias SEE = 1.13 
D/W = 1.76 D/W = 1.77 


86. Wages, Salaries and Supplementary Labor Income 
WSSL = WP(NEPP) + WG(NEPG) 
87. Exports of Goods, 1Q53 - 4Q65 


AGeHT 1927 = 29478) Q1 -) $35.08: Q2 = 74.7505) + 1455 AW] Y= 7365 27 (Ye-aXGe= ==) YC 


(3.60) (10.27) (3.53) (S015) (35.47) (1.89) nS 
2033 = 294.5 Bg 3e 2 S74 768 1453 rd bes 
(3.23) (9.39) (3.52) (21s) (35412) (1.47) 
PXG PXG PXG PXG 
25335123) —— 289.98 2 NSLS (Ga 071) 
en PWXG eau PWXG’ t-1 (4.11) PWXG't 2 te PWXG’ t-3 
Essent a1 SNS 968-5 = ES a 
(4.14) (4.14) (4.14) (4.14) 
PXG PXG PXG PXG 
- 165.6 (———) - 124.2 (—— 3 i psy) (an - 41.41 —— 
2 XG’ t- : PWXG’ t-7 
a PWXG’ t-4 a PWXG” t-5 ae PWXG’ t-6 Ont G 
Sel7 970 eers4e3 e891 1 a4 76 
(4.14) (4.14) (4.14) (4.14) 
O.L.S. R? = 0.967 T.S.F. R2 = 0.967 
SEE = 59.97 SEE = 60.05 
COV = 4.31 COV = 4.33 
D/W = 1.33 D/W = 1.33 


88. Exports of Services, 1Q52 - 4Q65 


ASHE GR LOS e029) 700) Ole LS. 06902 +4125.2, 03" 487 79 AWS 


(4041) 1(8222) (1.58) (10.41) (22.95) 
Ores. R~ = 0.042 
SEE = 31.31 
COV = 7.47 
D/W = 1.88 
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89. Real Domestic Product Less Agriculture 


YGNE + SUBS + INTF + DIVF - RES - TI - NRR - YFA + YX 


a PGNE 


90. Assessed Taxable Income 


YAS = -493.8 + 0.8153 YP 
(6.81) (71.99) 


OuL eS omens = 200907 


SEE = 0.324 
COV = 1.80 
D/W = 1.52 


91. Assessed Taxable Income between 0 and $3,000 
YAS1 = Y1(YAS) 

92. Assessed Taxable Income between $3,000 and $5,000 
YAS2 = Y2(YAS) 

93. Assessed Taxable Income between $5,000 and $10,000 
YAS3 = Y3(YAS) 

94. Assessed Taxable Income over $10,000 
YAS4 = YAS - YAS1 - YAS2 - YAS3 

95. Capacity Real Domestic Product 
YC = 0.5 as + = 

96. Real Disposable Personal Income 


Y60) SP SW) aKOye 


97. Permanent Real Disposable Income 


1=7 
a 3 GD, 
YDP = 0.176 ae Sone) ti 


98. Gross National Expenditure 


YGNE = YGPK(PGNE) + GW + GNW + MP + INVF - RES - GX 
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99. Private Non-farm Real Gross National Expenditure 


XS MS 
YGPKe= D D ME R R NV XG — - - — 
GPK CNDE+ CDS CSe + + INRC + IRC + I + + PXS MG PMS 


100. Personal Income 
YP = WSSL + MP - SSPS - UIR + YF + YNFC + YI + DIVC + GINT + CCB - TW - GIM 
+ GIR + UIB + YRES 
101. Simulated Income - Expenditure Residual 
YRES = YGNE + DIVF - WSSL - MP - YI - YNFC - IVA - YFA - TI - CCA + SUBS 


= PG =" RES 
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APPENDIX C 


LIST OF VARIABLES 
(The 101 endogenous variables of the model are denoted by *) 


ALTM Total assets of trust and mortgage companies plus total assets less policy 
loans of 12 insurance companies. Millions. (11240) 


ASST Government capital assistance to industry. Millions. (11283) 

AWI World activity index, 1957=1. (9863) 

AWS World activity index for services, 1957=1. (8202) 

AY Personal income tax accruals. Millions (11600) 

BCD Chartered Banks' Canadian dollar deposits at the Bank of Canada. Millions. 
(2795) 

BCN Chartered banks' Canadian cash reserves, Bank of Canada notes. Millions. (399) 

CA Chartered banks' capital account, shareholders equity. Millions. (11208) 

CCA Capital consumption allowances and miscellaneous valuation adjustments. 


Menem.  (2eal) 


CCAC Capital consumption allowances, corporations. Millions. (3711) 

CCB Charitable contributions by corporations. Millions. (239) 

CD Personal expenditure on durable goods. Millions of 1957 dollars. (141) 
CER Cash flow ratio. The cash flow is the sum of corporate retained earnings 


(PCRT) and capital consumption allowances (CCA) deflated by the implicit GNE 
deflator (PGNE). CFR is the ratio of the cash flow to the trend value of 
the cash flow (CFRT). (11096) 

CFRT Trend value of the cash flow. (11310) 


Gig Claimants on the Unemployment Insurance Fund. Millions of persons...) (L247) 


CEC Average cost of construction per square foot (including land) on new single 
detached NHA homes. (11369) 


CMHC CMHC direct mortgage approvals. Millions (11440) 


CND Consumer non-durable expenditure. Millions of 1957 dollars. (140) 
és Personal expenditure on services. Millions of 1957 dollars. (139) 
DS Dummy; equals 1 from first quarter 1952 to third quarter 1959, zero 


elsewhere. (11323) 
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D6 


D7 


D8 


DCR 


DD 


DG 


DIVC 


DIVF 


DLK1 


DLK4 


DRS 


DRSF 


DRSU 


DSK2 


DVST 


ELA 


EMPS 


ERL 


FLO 


GBAL 


GIM 


Dummy; equals 1 from fourth quarter 1959, zero elsewhere. (11324) 
Dummy; equals 1 from first quarter 1964, zero elsewhere. (11531) 
Dunmy equals’ 1l) from first quarter’ 1961.7 zero elsewhere.’ (11459) 
Required cash reserve ratio. (11527) 

Chartered banks' demand deposits less float. Millions. (699) 
Chartered banks' Government of Canada deposits. Millions. (386) 
Dividends paid to Canadians by Canadian companies. Millions. (2406) 
Dividends paid to non-residents by Canadian companies. Millions. (227) 
Dummy; equals 1 from third quarter 1963, zero elsewhere. (11108) 
Dummy; equals 1 in fourth quarter 1965, zero elsewhere. (11109) 


First difference of the Canadian price of U.S. dollars. Canadian dollars per 
WS. Glollileme, (Sogil) 


Defined as DRS from third quarter 1962, zero eisewhere. (11243) 


Defined as DRS from third quarter 1961 to second quarter 1962, zero elsewhere. 
(11243) 


Dummy; equals 1 in each quarter of 1965, zero elsewhere. (11244) 


Dummy variable for sales tax on building materials; equals 1 from third 
quarter 1963 to second quarter 1966, zero elsewhere. (11027) 


Chartered banks' more liquid assets (including foreign assets). Millions. 
(11296) 


Employed contributors to Unemployment Insurance Fund. Millions of persons. 
(11246) 


Chartered banks' excess legal reserves. Millions. (11297) 


Chartered banks' float, estimated net Canadian dollar items in transit. 
Millions. (11282) 


Total government national accounts surplus (if positive) or deficit (if 
negative). Millions. (1385) 


Total investment income, all levels of government. Millions. (1361) 
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GINT interes Gaon sehnes publi cade Ditemm Mel OnSrmm @le5)/-5)) 
GNW Government non-wage expenditures. Millions. (11068) 


GTR Government transfer payments to persons, excluding interest on the public 
debt and unemployment insurance benefits. Millions. (11287) 


GW Government wage payments, public administration. Millions. (11067) 
GWI Government wage payments, institutional sector. Millions. (11379) 
GX Correction for seasonality in quarterly series for government wage and non- 


wage expenditure. Millions. (11601) 
H Stock of non-farm inventories. Millions of 1957 dollars. (11636) 
HAW Average weekly hours worked by paid non-agricultural workers. (1205) 


HAWT Trend value of HAW. (11414) 


HH Number of families in Canada. Thousands. (3054) 
HSL Inventory stock/sales ratio. (11657) 


IISEAE Trend value of inventory stock/sales ratio. (11638) 


HsT Total number of dwelling starts. Thousands. (3064) 

IME Investment in machinery and equipment. Millions of 1957 dollars. (11306) 

INRC Investment in non-residential construction. Millions of 1957 dollars. (11307) 
INS Level of enrolment in Unemployment Insurance Fund. Millions of persons. (11257) 
INTE Interest payments to non-residents. Millions. (11651) 

INV Change in non-farm business inventories. Millions of 1957 dollars. (150) 

INVF Farm inventories and grain in commercial channels. Millions. (219) 

ERE Investment in residential construction. Millions of 1957 dollars. (145) 

IVA Inventory valuation adjustment. Millions. (231) 

KME Stock of machinery and equipment. Millions of 1957 dollars. (11309) 


KMED Desired stock of machinery and equipment. Millions of 1957 dollars. CEESAIG)) 


KMEG Gap between desired and actual stock of machinery and equipment. Millions 
Of 1957 dollars. (lsi7) 
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KMEY Trend value of machinery and equipment capital-output ratio. (11315) 


KNR Stock of non-residential construction. Millions of 1957 dollars. (11314) 

KNRD Desired stock of non-residential construction. Millions of 1957 dollars. 
@irsi3) 

KNRG Gap between desired and actual stock of non-residential structures. Millions 


ope USHY clollilghes.  (LilOsye))) 


KNRY Trend value of non-residential construction capital-output ratio. (11311) 
L Index of land costs on new single detached NHA homes. 1957 = 100. (11372) 
LB Chartered banks' business loans over $100,000. Millions. (11271) 

LBS Chartered banks' business loans under $100,000. Millions. (11272) 

LE Chartered banks' loans to instalment finance companies. Millions. (693) 
LH Chartered banks' insured mortgages. Millions. (3993) 


LINE Estimated trend value of In INRC. (11449) 
LIRE Estimated trend value of In IRC. (11450) 


LM Chartered banks' farm, CSB, grain dealer and institution loans. Millions. 
(11290) 


LMUN Chartered banks' loans to municipalities. Millions. (692) 

LP Chartered banks' loans to persons. Millions. (11042) 

LPRV Chartered banks' loans to provinces. Millions. (691) 

LTK Net long term capital inflow. Millions of 1957 dollars. (9143) 
MG Imports of goods. Millions of 1957 dollars. (9147) 


MLTM Weighted sum of total mortgage holdings of 12 life insurance, trust and 
mortgage companies. Millions. (11645) 


MP Military pay and allowances. Millions. (225) 

MS Imports of«servicess oMrl tions (149) 

NO3 Proportion of total persons taxable with taxable income between O and $3,000. 
(11302) 

N35 Proportion of total persons taxable with taxable incomes between $3,000 and 


e5,.000. (11303) 
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NS1 


NEP 


NEPG 


NEPP 


NEUP 


NL 


NRR 


NT 


NTO3 


NT35 


NTS1 


NT10 


NU 


OCS 


OTHA 


OTHL 


PC 


PCRT 


PGT 


PD 


PGNE 


PH 


PLMT 


Proportion of total persons taxable with taxable income between $5,000 and 
$10,000. (11304) 


Total number of paid workers. Millions of persons. (11604) 

Paid workers, public administration and defense. Millions of persons. (11060) 
Paid workers, private sector. Millions of persons. (11059) 

Employed, unpaid workers. Millions of persons. (11062) 

Totals icavi lian labor force.) Milinionssot pexsons.. ss (luaih) 

Income received from non-residents. Millions. (11322) 

Total number of persons taxable, calculated. Millions of persons. (11544) 


Number of persons taxable with taxable incomes between 0 and $3,000, calculated. 
Millions of persons. (11545) 


Number of persons taxable with taxable incomes between $3,000 and $5,000, 
calculated. Millions of persons. (11546) 


Number of persons taxable with taxable incomes between $5,000 and $10,000, 
calculated. Millions of persons. (11547) 


Number of persons taxable with taxable incomes over $10,000. Millions of 
persons. (11548) 


Total unemployed. Millions of persons. (11063) 

Chartered banks' other Canadian securities. Millions. (3950) 
Chartered banks' all other assets. Millions. (11209) 
Chartered banks' all other liabilities. Millions. (11038) 


Corporation profits before taxes and before dividends paid to non-residents. 
Ma ilaron's(@226)) 


Undistributed corporation profits. Millions. (1393) 
Taxable corporate profits. Millions. (11624) 
Implicit price index of consumer durable expenditure. 1957 = 1. (11384) 


Deflator of Gross National Expenditure less government less farm inventories. 
1957 t=" 1 (9153) 


Index of housing prices. 1957 = 100. (11070) 


Provincial logging and mining taxes. Millions. (11626) 
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PMB 
PMG 
PMS 
PND 


PNPS 


POP 
POPT 
PWXG 
PXG 
PXS 
Ql 
Q2 
Q3 
Q4 


RO3 


RC 


Net new issues of provincial and municipal securities. 
Implicit price index of goods imports. 


Implicit price index of service imports. 


LOS y= 


HOST 


1% 


Be 


(9145) 


(9151) 


Implicit price index of consumer non-durable expenditure. 


HO SY, 


Millions. 


ik 


(11465) 


(11423) 


Chartered banks' personal savings and non-personal term and notice deposits. 


Millions. (11664) 


Civilian, non-institutional population. 


Millions of persons. 


Total Canadian population. Millions of persons. 


Price index of world exports in Canadian dollars. 
Implicit price index of goods exports. 


Implicit price index of service exports. 


First quarter seasonal dummy. 
Second quarter seasonal dummy. 
Third quarter seasonal dummy. 


Fourth quarter seasonal dummy. 


iinkg Ole Ov otherwalsex 
1 in Q2, 0 otherwise. 
iin O35,0 Osothenwise. 


1 in Q4, 0 otherwise. 


Sov t= 


IQ ES7/ 


ik 


Ihe 


(3032) 


IS Y Ske 


(9144) 


(9150) 


(11073) 
(11074) 
(11075) 


(11076) 


(11308) 


(9154) 


Average yield on short term Government of Canada bonds, zero to three years. 


(1365) 


Conventional mortgage rate. (1096) 


Rate of dividend tax credit. 


Residual error of estimate. Millions. 


(11006) 


(235) 


Average yield on long term Government of Canada bonds, ten to fifteen years. 


(2764) 


12 quarter moving index of RLC. 


United States corporate bond yield. 


Mortgage rate. (11318) 


Maximum NHA mortgage rate. (245) 
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(11466) 


RPC 


RPR 


RSC 


RSIM 


RSIR 


RSR 


RTUS 


S2 


SP 


Wl 


LZ 


Weighted marginal rate of corporate income tax. (11007) 
Chartered banks' prime loan rate. (397) 

Sales tax rate on consumption goods. (11025) 

Sales tax rate on machinery, equipment. (11620) 

Sales tax rate on non-residential construction. (11621) 


Change in official foreign exchange, reserves, in millions of Canadian $. 
(11289) 


Market yield on United States Government three month bills. (4255) 
Weighted) tax. ratesfori0>tos$35, 000; classi. @i1019) 

Weighted® tax rate for $3,000-t0.$5,000 classep (11020) 

Weighted tax rate for $5,000 to $10,000 class. (11021) 

Weighted tax rate for over $10,000 class. (11022) 


Dummy; equals 1 from first quarter 1959 to fourth quarter 1967, zero 
elsewhere. (11327) 


Four quarter moving variance of holding period yield on 5 year rate. (2702) 
Number of persons going to school. Millions of persons. (11396) 


Social security and pension contributions net of employer and employee 
payments into unemployment insurance fund. (11285) 


Stock of houses. Thousands of units. (3057) 
Net private short term capital inflow. Millions. (9139) 
Total subsidies from all levels of government. Millions. (1378) 


Amount of surcharge that would have been collected had the 1961 volume of 
imports been maintained through the surcharge period, 2Q 1962 - 4Q 1963. (11010) 


Times trend;,equais 1. ansfirsts quarter 1947-7. (11142) 


Time trend; equals 6 in first quarter 1952 increasing to third quarter 1959, 
wee) SISSINERO, (HIszAS) 


Time trend; equals 1 in first quarter 1959 increasing to fourth quarter 1967, 
ZELOMELSeWwhenr erin L526) 
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T3 Times trend;a step function sj.equals —-1  janeecach quarter of 1950, two in 
1OS1 yaeten  CLLO25) 


TA Chartered banks' total business loan authorizations outstanding over $100,000. 
Mapliliton Sey (12 75)) 


TBA Chartered banks' total major assets. Millions. (383) 

TBAT Time trend of chartered banks' total major assets. Millions. (11572) 
TCA Corporate income tax accruals. Millions. (1352) 

TCUS Customs import duties. Millions. (2157) 


TD Chartered banks' total Canadian deposits including government deposits. 
Millions. (384) 


TEX Excise duties. Millions. (2158) 

TI Total indirect taxes. Millions. (1358) 

WL Chartered banks' total loans. Millions. (11291) 

TMIS Indirect taxes other than federal sales, customs and excise duties. 


Millions. (11288) 


TOP Total personal direct taxes other than personal income taxes. Millions. 
Glas 2319) 

Ie Personal income tax collections. Millions. (11560) 

TS Federal sales tax collections. Millions. (11270) 

TW Federal with-holding taxes. Millions. (1357) 

UIB Federal transfers to persons, unemployment insurance benefits. Millions. 
(2167) 

UIR Employer and employee contributions to federal unemployment insurance. 


Millions. (2178) 


ULC Private unit labour costs. (11649) 

WC Bank of Canada notes at Chartered banks. Millions. (389) 

WC Average hourly earnings of hourly rated construction workers. (2486) 
WG Average quarterly wage in the government sector. (11057) 

WP Average quarterly wage in the private sector. (11056) 
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WPH Average hourly wage in the private sector. (11425) 


WR Weighted maximum rate of unemployment insurance payments. (11248) 
WSSL Wages, Salaries and supplementary labor income. Millions (224) 
WW Dummy winter works variable; equals one in fourth quarter 1963 and each fourth 


quarter thereafter, zero elsewhere. (11320) 


XG Exports of goods. Millions of 1957 dollars. (9146) 

XS Exports of services. Millions. (9148) 

We Real domestic product less agriculture. Millions of 1957 dollars. (11312) 
Yel Proportion of total assessed income in 0 to $3,000 class. (11393) 

¥2 Proportion of total assessed income in $3,000 to $5,000 class. (11394) 

YS Proportion of total assessed income in $5,000 to $10,000 class. (11395) 
YAS Total assessed income, calculated. Millions. (11550) 


YAS1 Total assessed income in 0 to $3,000 class. Millions. (11551) 
YAS2 Total assessed income in $3,000 to $5,000 class. Millions. (11552) 
YAS3 Total assessed income in $5,000 to $10,000 class. Millions. (11553) 


YAS4 Total assessed income in over $10,000 class. Millions. (11554) 


Yc Capacity real domestic product less agriculture. Millions of 1957 dollars. 
(11446) 

YD Personal disposable income. Millions. (1398) 

YDP Permanent real disposable income. Millions. (3052) 

YEX1 Average exemptions claimed by those taxpayers with assessed incomes between 


Orand $3,000) “Dollars .)) (19556) 


YEX2 Average exemptions claimed by those taxpayers with assessed incomes between 
$3,000 and $5,000. Dollars. (11557) 


YEX3 Average exemptions claimed by those taxpayers with assessed incomes between 
$5,000 and $10,000. Dollars. (11558) 


YEX4 Average exemptions claimed by those taxpayers with assessed incomes over 
$10,000. Dollars. (11559) 


Piz 


YE Income of farm operators excluding accruals. Millions. (11005) 


YFA Accrued net income of farm operators from farm production. Millions. (229) 
YGNE Gross national expenditure at market prices. Millions. (223) 
YGPK Gross National Expenditure less government and less farm inventories. Millions 


OfeL 957 tdellar.s = (11069) 


YI Rent, interest and miscellaneous investment income. Millions. (228) 
YNFC Net income of non-farm unincorporated business. Millions. (230) 

YP Personal income. Millions. (240) 

YRES Simulation residual; defined to be zero over estimation period but 


equilibrating income and expenditure sides of national accounts under 
Simulation. (11528) 


YX Real domestic product less agriculture residual; defined to reconcile the 


National Accounts definition with the figures published by the DBS in index 
form. Millions. (11650) 
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RESUME 


RDX1 est un modéle trimestriel de l'économie canadienne; il 
stagit d'un modéle agrégé de dimension intermédiaire. I1 comprend 
101 @€quations, dont 50 relations stochastiques de comportement et 
51 relations techniques ‘et identités..' Comme’ ce niodéle a été 
congu dans le but d'en arriver finalement a une meilleure con- 
naissance des effets des mesures prises en matiére de politique 
monetatre et fiscale, mous ‘avons tenté dy «incorporer,’ dune 
maniére explicite, les instruments de la politique économique tels 
que les taux des imp6dts et les réserves bancaires. Nous avons 
accordé une attention particuliére aux secteurs financier et 
gouvernemental; dans ces secteurs, en effet, les instruments de 
politique €conomique ont un impact direct et immédiat sur les 
variables qui influencent a leur tour, directement ou indirecte- 
ment, les diverses composantes de la demande ou de l'offre globale, 
ou des deux. 

La structure fondamentale de ce modéle est semblable a celle 
des modéles macroéconomiques existants dans lesquels l'économie 
d'un pays est présentée comme un processus dynamique comportant 
la formation successive du revenu, de la demande globale, de la 
production, des salaires et des prix. Ce modéle tente, cependant, 
de saisir certains traits spécifiques de l'économie canadienne. 

La plus remarquable et la plus importante de ces caractéristiques 
est l'extréme sensibilité de l'économie canadienne a des influences 
économiques ayant leur origine a l'étranger, notamment aux 
Etats-Unis. Ce caractére ouvert de l'économie canadienne affecte 
aussi bien le secteur réel que financier. Aussi, la production, 
les prix et les taux d'intérét da l'étranger apparaissent-ils 
comme variables importantes dans plusieurs secteurs du modéle. 
Comme on doit s'y attendre, cette ouverture exerce une influence 
marquée (en raison de nombreuses fuites) sur la nature des ob- 
jectifs économiques qui sont a la portée de la politique écono- 
mique canadienne. La structure du modéle est centrée sur la 
détermination (compte tenu des contraintes résultant d'influences 
économiques externes) des dépenses brutes et de la production du 
secteur privé, en termes réels, ainsi que de l'emploi et des prix 
pertinents. Etant donné que l'ensemble du secteur public (aussi 


Te: 


bien que l'investissement en stocks du secteur agricole) est 
traité en dollars courants, notre principale variable-prix est 
l'indice implicite des prix de la dépense réelle du secteur privé. 


Notre approche et notre facon de procéder lorsqu'il s'est 
agi de construire ce modéle ont été quelque peu différentes de 
celles qu'ont adoptées ceux qui ont construit jusqu'ici des 
modéles agrégés de quelque importance. Au lieu de rechercher la 
"perfection" dans la spécification de chacune des relations 
utilisées, en vérifiant, par toute une série de tests isolés, la 
validité de différentes théories de la consommation, de 1'inves- 
tissement, de la détermination des salaires, etc., nous avons 
préféré concentrer nos efforts sur l'analyse des propriétés dyna- 
miques d'un systéme complet, méme si sa formulation n'était pas 
des plus satisfaisantes dans certains cas. Nous avons jugé que, 
si nous pouvions examiner le plus t6t possible les interactions 
et les rétroactions des divers secteurs du modéle, cette étude 
nous fournirait des indications trés utiles a l'amélioration 
ultérieure de sa spécification; elle nous permettrait en outre 
d'identifier clairement, avant que nous n'épuisions notre énergie 
et nos ressources, les secteurs (ou les paramétres) qui exigeraient 
une attention particuliére. Nous présentons dans la présente 
étude l'ensemble des équations structurelles qui constituent le 
modéle RDX1. Certaines de ces €quations furent choisies avant que 
nous n'ayons procédé 4 des expériences dynamiques avec un modéle 
complet, alors que d'autres ont été modifiées a la lumiére de 
notre premiére série d'expériences de simulation. Dans une 
deuxiéme étude portant sur le modéle RDX1, nous en exposerons les 
propriétés dynamiques, telles que révélées par une série d'expé- 
riences de simulation. 


Nous devons préciser, enfin, que nous désirions présenter la 
documentation relative au modéle sous une forme qui puisse susciter 
des commentaires, des études critiques, des tests ou d'autres 
emplois du modéle. Ce souci nous a conduits a concevoir notre 
systéme de facon a pouvoir publier non seulement le modéle, mais 
aussi les programmes et les données de base (y compris la procé- 
dure d'estimation et de simulation), le tout sous une forme 
accessible aux ordinateurs et d'un maniement facile. La descrip- 
tion de l'ensemble du systéme fera l'objet d'un manuel que publiera 
prochainement la Banque du Canada. 
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PREFACE 


In this study we discuss the various ways of building govern- 
ment sectors of macroeconomic models, present the analysis under- 
lyinge the government ysector equations in the vfirst.version of sthe 
Bank of Canada's aggregate quarterly model, RDX1, and provide some 
basis for constructing government sectors for other macro-models 
being built for various purposes. The government sector designed 
for RDX1 may be too detailed for macro-models not intended for the 
analysis of alternative monetary and fiscal policies. However, 
despite the extensive detail in the government sector of RDX1 and 
in this paper, we treat numerous items inadequately—particularly 
expenditures and changes in asset and liability accounts. In view 
of the many facets of government activity to be modelled, we have 
hadeconestablish priorities andadeals finstewiene the, topiesmtnat 
ScemecmuOnpromi ses then oreatesturctumun Ol Our sel cones. a aNen sets Out 
imethneyfirst section.oL the papers some ofuthe: criteriasused an 
deciding how to allocate our efforts during the first years of 
research.owrltaiS sour. hope chat thesrancesot vexperiment scOsdare 
is wide enough to provide some guidance for economists designing 
government sectors for other macro-models. Since this is one of 
our main goals, we shall be explicit about the definitions of var- 
iables and the sources and details of our data. We have also 
developed an indexing system, intended to cover the various com- 
ponents of the Canadian federal, provincial, and municipal govern- 
ment sectors. This index is printed just after the data appendix. 


As we are still in the midst of our research this paper is 
essentially a progress report on what we have found so far. Fairly 
complete sets of equations have been developed for the major reve- 
nues and transfer payments of the federal government and for the 
revenues of the provincial governments. We are gradually working 
our way down our list of priorities, so that RDX2 ought to contain 
a reasonably full treatment of provincial and municipal revenues, 


iB Ea! 


some expenditure equations for all levels of government, and equa- 
tions explaining certain major changes in federal government asset 
and liability accounts. 


This study is divided into four parts. Part 1 is an outline 
of the theoretical and practical problems involved in constructing 
a government sector model. Part 2 contains federal government tax 
equations. In Part 3 we present results of work related to the 
principal federal government transfer payments, and Part 4 contains 
equations for major provincial revenues. Although this study is 
very much a joint effort, some division of labour occurred during 
the course of the research. Helliwell was responsible for Part 1 
and for the specification of the revenue equations. Stephenson, 
Evans, and Jarrett were mainly responsible for Parts 2, 3, and 4, 
respectively. Gorbet has recalculated some of the models, and 
extensively redrafted certain parts of the paper to make them dove- 
tail more smoothly with the RDX1 fiscal sector. 
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PREFACE 


Cette étude comporte, en plus d'un exposé des différentes 
facons de procéder 4 la construction du secteur public dans les 
modéles macroéconomiques, l'analyse des principes fondamentaux qui 
ont servi a établir les équations de ce secteur dans la 1€Te ver- 
sion du modéle trimestriel élaboré par la Banque du Canada——le 
RDX1. Elle offre une certaine base susceptible de servir a la 
construction du secteur public dans d'autres modéles macroécono- 
miques destinés 4 des emplois différents. Le secteur public congu 
pour le RDX1 est probablement trop détaillé pour des modéles qu'on 
n'envisagerait par d'utiliser pour analyser les incidences pos- 
sibles de différentes politiques monétaires et fiscales. Cependant, 
malgré la variété des détails incorporés dans le secteur public du 
RDX1 et dont fait état la présente étude, plusieurs composantes 
n'ont pas été suffisamment analysées, notamment les dépenses et 
les variations des éléments de l'actif et du passif. C'est qu'en 
raison des aspects multiples de l'activité gouvernementale dont 
notre modéle devait tenir compte, nous avons da établir un ordre 
de priorité et commencer par les domaines ou nos efforts promet- 
taient d'étre le plus fructueux. 


Dans la premiére section de la présente étude, nous avons 
exposé quelques-uns des critéres que nous avons adoptés dans la 
répartition de nos efforts au cours de nos premiéres années de 
recherche. Nous espérons que les expériences auxquelles nous 
avons procédé jusqu'ici ont été suffisamment variées pour servir 
de guide, dans une certaine mesure, aux €conomistes qui auront a 
élaborer les €quations du secteur public dans d'autres modéles 
macroéconomiques. C'est d'ailleurs un de nos principaux objectifs 
et nous serons trés explicites au sujet des définitions de nos 
variables et de la source et des détails de nos données. Nous 
avons en outre développé un systéme d'indexation susceptible d'en- 
glober les divers éléments du secteur public, aux niveaux fédéral, 


provincial et municipal. L'index est reproduit a la suite des 
données publiées en annexe. 


Comme nous n'avons pas encore terminé nos recherches, la pré- 
sente étude est essentiellement un rapport provisoire sur les 
résultats obtenus jusqu'ad présent. Nous avons mis au point des 
séries assez complétes d'équations représentant les principales 
catégories de revenus et de paiements de transfert du gouvernement 
fédéral et les revenus des gouvernements provinciaux. En suivant 
graduellement l'ordre de priorité que nous avons établi, nous 
devrions aboutir, avec le modéle RDX2, 4 une présentation relative- 
ment détaillée des revenus provinciaux et municipaux, da certaines 
€quations des dépenses publiques aux niveaux fédéral, provincial 
et municipal et a4 des équations expliquant les plus importants 
changements enregistrés aux comptes de l'actif et du passif du 
gouvernement fédéral. 


Cette étude est divisée en quatre parties. La 16re partie 
est un exposé des problémes théoriques et pratiques que comporte 
la construction d'un modéle du secteur public. La 2i€me partie 
présente les équations des imp6dts du gouvernement fédéral et la 
3iéme partie, les résultats des travaux relatifs aux principaux 
paiements de transfert du gouvernement fédéral; enfin, la 4iéme 
partie présente des équations des principales recettes des pro- 
vinces. Bien que cette étude soit essentiellement le fruit d'un 
effort collectif, une certaine répartition des taches s'est imposée 
au cours des travaux de recherche. M. Helliwell a été chargé de 
la 1°T© partie et de la mise en équations des revenus. 

MM. Stephenson, Evans et Jarrett ont été respectivement chargés 
des 2°, 3° et 4° parties. Enfin M. Gorbet a vérifié les calculs 
d'un certain nombre de modéles et a revisé, dans une large mesure, 
le texte de certaines parties de l'étude, de facon ales harmoni- 
ser davantage avec le secteur fiscal du RDX1. 
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PART 1 OUTLINE OF THE GOVERNMENT SECTOR 


Invthisepart -ofethespaper swe joutlinesthegnecessary features 
of the government sector of a policy-oriented model of the econ- 
omy, and discuss some of the problems involved in specifying the 
necessary equations and establishing the appropriate links between 
the government and non-government sectors. 


We should presumably be working towards econometric models 
that specify the expenditures and related patterns of financing 
Of Cache agerepate. Sector of theseconomy../Evensmi£, theipresent 
flow-of-funds data do not allow the adequate specification of 
changes in the financial asset and liability accounts of the pri- 
Vateysectors.welcanemake thesnecessary amprovementsiin thesspeca- 
ficataon of the-publacesector. transactionsa. Thast oughtato beadone 
for the national government at least, since the links between 
government expenditure, taxation, and the pattern of government 
financing must be established before a model can take adequate 
account of, the? constraints, these Jinks place ons the! choice of 
monetary, fiscal and debt management policies. 


In this part of the paper we will show, in three stages, how 
appropriate government submodels may be developed and integrated 
with a variety of macro-models used for different purposes. Sec- 
tion A contains an outline of the structure of a government sub- 
model suitable for policy analysis, section B a discussion of the 
specification and estimation of the various types of equations 
required, and section C a consideration of how various descrip- 
tions of the government sector can be built up and linked to the 
relevant macro-models. No single specification of the government 
Sector ise ricnt tor all policy models ~andsinusect10n Cawe sind = 
cate how the government submodel should be built up for different 
sorts of policy analysis. 


A. The Structure of the Government Sector 


The government sector model must reflect government income 
and expenditure as well as the pattern of government finance and 


the necessary relationships between the two must be made explicit. 
For a policy model this complete explanation of government income, 
expenditure, and debt management behaviour must be given separately 
for each autonomous government unit. There should be a distinct 
government submodel for each level of government, since in Canada 
each level has different expenditure obligations, income sources 
and policy instruments within its control. 


The simplest way of accounting for the interdependence between 
income-expenditure flows and changes in government asset and lia- 
bility accounts is to set up a source- and application-of-funds 
statement. The analytic distinction between this procedure and 
the one usually adopted in econometric models should be made 
clear. This is done by putting the major national accounts income- 
expenditure items together at the beginning of the source and 
application statement. The usual econometric model sets out to 
explain all the important expenditure and income items in the 
National Accounts,’ so that any item in the source and application 
statement below the national accounts balance is not included. 


If the balance sheet identity is to hold exactly (with income 
minus expenditure plus changes in asset and liability accounts 
equal to zero) then all the elements must have the same dimensions. 
The most obvious numéraire is current dollars. However, some of 
the expenditure equations might better be expressed in constant 
rather than current dollars. In the abstract, assuming we could 
get appropriate parameter estimates for the chosen equations, we 
can describe all expenditure decisions as relating to current 
rather than constant dollars.” We assume, at this stage, that it 
is appropriate to express all relevant government income, expendi- 
ture, and changes in balance sheet accounts in terms of current 


‘Nattonal Accounts, Income and Expenditure issued quarterly and annually 
by the Dominion Bureau of Statistics, catalogue nos. 13-001 and 13-201, respec- 
tively. 


?If G is the (current-dollar) expenditure, X an (constant-dollar) activity 
measure indicating the requirement for government expenditure, and P the price 
level, the equation can equivalently be expressed as G = f, (XP) or G/P = f, (X). 
Only when it comes to estimation of parameters is there a difference between 
these two formulations. The choice here is between normalization rules, and 
theory should tell us which rule is preferable. See pp. 9-10 for further dis- 
cussion. 


dollarsimaplie the next. Scctron we discuss the estimation problems 
that must be dealt with if the use of current-dollar magnitudes 
Useto beestrictlyeappropriate.) the, genéralmprocedure followed: in 
the construction of RDX1 was to express all government revenue and 
expenditure in current dollars, all non-government expenditure in 
constant dollars, and all non-government income items in current 
dollars: 


The operations of a government sector are outlined in Table 1. 
Items chosen for this table are the major elements in the opera- 
tions of the Canadian federal government, although the statement 
would have the same form for any other level of government. How- 
ever, in practice, only federal government securities are pur- 
chased by the central bank in the course of its monetary policy 
transactions. It is therefore convenient for analytical purposes 
to consolidate the operations of the central bank with those of 
the federal government, and to regard all cash and deposits at 
the central bank (net of federal government deposits) as part of 
the federal government debt. Thus we can show in Table 1 all the 
basic elements of government income, expenditure and financial 
management. 


The items included in part B of Table 1 are not usually 
brought into econometric models. Among other things, these items 
reflect changes in foreign exchange reserves and other federal 
government purchases and sales of foreign assets (all encompassed 
in item 2-3-2-1). Item 2-3-2-2 shows the net transfers on loan 
or investment accounts to crown corporations. The largest ele- 
ments here are the transfers to Central Mortgage and Housing 
Corporation and to the Farm Credit Corporation. Item 2-3-2-6 
refers only to the corporation income tax since it is the one tax 
that appears in the Nattonal Accounts on an accrual basis, all 
others being recorded in the Wattonal Accounts at the time the 
collections are received. The various categories of item 2-3-3 
measure changes in the mix and total size of the government debt. 
The sums of the two columns of Table 1, source and use of funds, 
must be equal. It is this constraint that is ignored when only 


30ne can also consider the withholding tax to be on an accrual basis 
because of the way it is recorded in the National Accounts. See footnote 10, 
Delon 


Table 1 


OUTLINE OF THE OPERATIONS OF A GOVERNMENT SECTOR* 


A. Income and Expenditure Flows on a Nattonal Accounts Basis 


Index Code No.** Source Use 

2-1-1 Direct taxes, persons (approx. 96% income tax) 2,716 

2-1-2 Corporation income tax accruals Ons 

2-1-3 Non-Resident withholding tax 168 

2-1-4 Indirect taxes SROs 

2-1-5 Investment income 630 

2-1-6 Insurance and pension accounts 618 

2-2-1 Goods and services, defence ESS 9 

2-2-2 Goods and services, non-defence ro 4 

2-2-3 Transfers to persons 7b EME 

2-2-4 Interest on the federal public debt O52 

2-2-5 Transfers to business and agriculture 343 

2-2-6 Transfers to other levels of government 1,434 
Total revenues and expenditures 9,059 8,434 


B. Net Changes in Asset and Liabtlity Accounts 


Maa y=) Federal government claims on non-residents 127 
Za Oa Funds advanced to government enterprises and 
agencies 657 
2-3-2-6 Corporation income taxes accrued but not 
collected 40 
2-3-2-3, 4, 5, 7 Miscellaneous asset and liability accounts 415 
2-3-3 Government debt outstanding, excluding 
amounts held by government accounts and 
the Bank of Canada: 
Canada Savings Bonds 
Treasury bills 
Bonds with term to maturity: 
less than 2 years 
ZecOnomycaLs 196 
5 to 10 years 
Over 10 years 
Demand liabilities of the Bank of Canada 
(all currency and central bank deposits 
held outside the federal government) 
2-3-4 Federal government cash balances at chartered 
banks and Quebec savings banks*** 100 
Total sources and uses 9,514 9,514 


* This table is based on the 1965 operations of the Canadian federal government; figures are 
in millions of dollars. 


** These code numbers are used throughout our government sector research, and are based on a 
classification scheme outlined in the government sector index located at the end of this paper. 


*** On November 10, 1969 Banque Populaire, formerly Banque d'Economie de Québec (a Quebec savings 
bank), commenced operations as a chartered bank. Thus The Montreal City and District Savings 
Bank is now the only Quebec savings bank still in existence. 


the national accounts portion of the government sector is included 
in econometric models. The interdependence of monetary and fiscal 
policies is here made quite explicit. Government income-expenditure 
decisions, government lending, and foreign exchange operations 
jointly determine the total change in government debt outstanding. 


In this context it is clear that monetary policy and debt 
management decisions are logically interdependent, because once 
the government income-expenditure decisions are taken, the only 
policy decision left is how to alter the term structure of the 
federal debt——the monetary base (currency and chartered bank 
deposits at the central bank) being treated as the non-interest- 
bearing portion of that debt——so as to achieve the desired credit 
conditions. Changes in the size of the monetary base are likely 
to’ be’ the key element: of the policy decision, since switching 
government borrowing from cash to interest-bearing debt, or vice 
versa, is likely to influence behaviour outside the federal govern- 
ment sector more profoundly than changes in the term structure of 
the interest-bearing debt. 


Be Specification of the Equations 


The specification of the equations of the government sector 
must show explicitly each of the instrument variables that might 
be altered for policy reasons. Ideally, the equations in the 
other sectors of a macro-model would be specified in such a way 
that the same policy instruments would be included. Thus esti- 
mates of the expenditure effects of all the various policy changes 
could be provided. These specification problems lie outside the 
government sector itself, since the government sector equations 
show only the determination of the various items listed in Table l. 
Here we shall consider some of the problems to be faced in speci- 
fying equations for tax receipts, government expenditures, trans- 
fer payments, and decisions concerning financing. 


When determining which government sector equations to include 
in a macro-model, or indeed when designing a research strategy 
for building models of the government sector, it is necessary to 
establish some ground rules. The criteria we have employed when 
deciding which items to model first were roughly as follows: 


(1) Each explained revenue, expenditure, or asset change 
should have a structure that can be modelled precisely. 


(2) Each explained item should have substantial size and 
variance. 


(3) Each explained item should depend directly on the levels 
of other variables determined endogenously within a 
macro-model. 


(4) Each explained item should depend on rates or other para- 
meters that have been or might be altered for policy 
purposes. 


The first two criteria are concerned with whether or not an 
item is worth modelling at all, while the last two are concerned 
with the requirements of the macro-model our research is intended 
EQRSEIMICEe. 


In the government sector index at the end of the paper we 
indicate which items have been modelled and included in this 
paper and which items have been left for further research. The 
selection reflects our application of the above priorities. We 
explain in the following pages some of the factors that influenced 
these chorces. 


1. Tax Equattons 


There are two different approaches to tax equations. The 
most common procedure is to find one variable or several having 
Significant covariation with the tax receipt, and simply regress 
the tax receipts series thereon. (See Ando, Brown and Adams [1].) 
A slight modification of this procedure is to choose a single 
variable representing the tax base, and then use simple division 
to find the average tax rate. (See Canadian annual models by 
Brown [2] and May [5].) An alternative approach is to reject a 
Simple equation that forecasts well in favour of one embodying the 
essential complexities of the tax structure. Although these more 
complex equations may be no better for the purposes of short-term 
forecasting assuming an unchanged tax structure, they have obvious 
advantages if alternative taxation policies are to be assessed. 


The specification of the relevant equations is refreshingly 
different from the specification of the more usual types of equa- 
tions in an econometric model. In many behavioural equations the 
lack of a priori knowledge about the formation of expectations 
and the lag structure of response makes it almost impossible to 
choose amongst a number of alternative structural equations. What 
a relief it is to turn occasionally to a tax equation, where the 
relevant behaviour is laid out explicitly (although not always 
clearly) in the tax statutes. The tax law and associated regula- 
tions specify both the tax base and the tax rates. If appropriate 
data were available, one would just construct a tax series by 
multiplying an appropriate tax base series by the relevant tax 
rates. Econometric testing would only provide a check to ensure 
that the sums had been done right. As might be expected, the 
available data are seldom defined in a manner consistent with the 
tax law, so that a multitude of fine points (and even some basic 
features) have to be built into the equations with the aid of the 
economist's (necessarily) imaginative choice of proxy variables. 
Since the tax law is quite specific about the rates that are sup- 
posed to apply and about the time at which payment must be made, 
there are very clear (and harsh) criteria for judging the success 
Opeaespecitication. fea taxireceipts=series 1s regressed on 
another series selected and scaled to represent the actual tax 
base, the estimated coefficient must equal the statutory tax 
rate—or else! The requirement that coefficients should have 
specified values if an equation is to be satisfactory means that 
the equation can be used to derive information about the relation- 
ship between the actual tax base and other economic variables. 
Perhaps this relationship will involve a lot of unravelling, 
because the data may be unsatisfactory in several ways and the 
tax structure itself may be quite complex. 


An example might help to indicate the kind of approach being 
advocated. The personal income tax has a number of policy para- 
meters used for stabilization purposes, to increase the supply 
of effort, or to improve the distribution of income. The impor- 
tant features include basic personal exemptions, dependents' 
allowances, special allowances (such as the dividend tax credit), 
and the height and shape of the rate schedule. Some people pay 
taxes through deductions at source, others on an instalment basis. 
Different types of income fluctuate differently and make up differ- 
ent fractions of the total income in each income group. To make mat- 


tersieven worse, there, are, fluctuations! inj thesproportionsor.cocal 
income assessed for tax purposes, in the proportion of allowances 
and exemptions actually offset against income, and, of course, in 
the number of taxpayers in each income group. If all these fea- 
tures are to be included in the model no shortcut is possible. 
Once such a model is working satisfactorily, however, it allows 
the consequences of different tax structures to be assessed very 
quickly. Each of the important features of a tax structure appears 
explicitly and one can thus assess the pattern of tax receipts 
under alternative assumptions about the level of aggregate income, 
or about the tax structure itself. 


A multi-equation model may be necessary to depict adequately 
the personal income tax, but for many purposes a less detailed 
model is to be preferred. Alternative versions of the model should 
be available to provide just that amount of detail required for 
analysis of the question at hand. 


In all cases the explanatory variables used in the tax equa- 
tions should be policy variables, exogenous aspects of economic 
or demographic structures, or variables explained elsewhere in the 
model. Since the expenditure equations in the private sector of 
most models are in real terms (constant dollars), it is not ap- 
propriate to use simply the current-dollar expenditure series as 
an independent variable in the tax equations. The procedure we 
recommend is the construction of a new variable——the product of 
two variables explained in the private sector. The exact two to 
be used will depend upon the structure of the model, but the 
principle is simple: obtain a current-dollar approximation by 
finding the product of a constant-dollar expenditure series and 
the most relevant price series explained in the model. 


Most taxes are less complex than the personal income tax and 
may be modelled more simply, but the basic modelling procedure 
followed should be the same. Each equation should be an accurate 
representation of the tax structure, so that the effects of alter- 
native values of the tax parameters may be quickly assessed. 


2. Expenditure Equattons 


People with experience of government budgeting often suggest 
that economists are too quick to assume that government expendi- 
ture can be handily used to adjust the level of aggregate demand. 
The object of the government expenditure equations is to indicate 
the extent to which changes in particular government expenditures 
have been related to economic variables, political events, and 
economic policy. There is no chance here of duplicating the 
closely-knit analytic structure of the tax equations. All that 
the estimated equations can tell us (even assuming that the appro- 
priate economic, political, and policy variables have been included) 
is how the expenditure has varied in the past in relation to these 
variables. Suppose, for example, that spending on highways cS 
closely related to the number of registered vehicles and to nothing 
else. The relationship then would suggest that highway spending 
has not in the past been varied countercyclically for policy 
reasons, leaving open the question of how feasible it would be to 
make such variations in the future. This close relationship may 
have existed either because the budget makers felt constrained to 
keep expenditure closely in line with some measure Of Need, Or 
because they simply did not wish to make countercyclical varia- 
tions in expenditures. Thus government expenditure equations are 
largely forecasting equations, useful as a means of indicating 
what expenditure is likely to be if policy is not changed. Alter- 
native policies can be conveniently assessed only when they are 
specific about the proposed relationships between future expendi- 
ture and other variables appearing in the model. 


What estimation problems arise from the decision to have the 
government expenditure equations expressed in current dollars? 
Using the procedure suggested in the last section, one can derive 
current-dollar approximations for any independent variables in 
the government expenditure equations. A problem would then arise 
only if the extra weighting attached to observations in the periods 
of high prices gave rise to inappropriate estimates. If linear 
regression in the untransformed current-dollar variables is indi- 
cated by the structure of the equation, then the usual assumptions 
require that the variance of the disturbance term be constant 
over time, when expressed in current dollars. Should the distur- 
bances in the chosen form for the equation have the necessary 
characteristics for efficient estimation in terms of constant 


rather than current dollars, one can still save the current-dollar 
equation by using weighted regression to get efficient parameter 
estimates. * 


RDX1 treats all government expenditure on goods and services 
as exogenous, and to date we have devoted little time to the search 
for appropriate equations to explain expenditures. For the pro- 
vincial and municipal governments, which often relate expenditures 
to the demand for services rather than the requirements of counter- 
cyclical fiscal policy, it may be possible to develop expenditure 
equations with independent variables that include the demand for 
government services, tax yields, and credit conditions.° For a 
few categories of federal expenditure this approach may also be 
frua tfuls 


5. Transfer Payments 


Although most of the analysis of the characteristics of the 
federal budget as an ‘automatic stabilizer' has been concerned 
with tax receipts, the cyclical variations in some transfer pay- 
ments have been more marked than in the case of tax receipts. 

The transfer payments equations share the potential precision of 
the tax equations, since the enabling legislation usually defines 
the basis for the payments and stipulates a schedule of rates. 


“If G is in current dollars, X in constant dollars, and P is the price 
level, we have (at least) two possibilities: 


iT} 
Q 


es 2 2 
(@Q) Gs a, + bd, PX + uy where E (uy) 


i 
Q 


(b) G/B ia, (1/P)) = baXreu where E (u5) 


If (a) holds, then (b) does not, and vice versa. We want to get con- 
sistent estimates of a, and b,. If (a) holds, there is no problem. If (b) 
holds, then the equation should be transformed to that form for estimation. 
aj and bj, are then found easily, as ay = a. and by = Ba. If the equa- 
tion is used to provide point estimates only, no further problems arise. If 
the error properties are to be used for simulation purposes, the appropriate 
approximation for the standard error of the estimate is Oo, P, which varies 
with P. 2 


“This kind of specification has been adopted for some state and local 
government expenditure equations in the F.R.B.-M.I.T. model, as outlined in 
Rasche and Shapiro [6]. 
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The specification problems arise in developing the appropriate 
demographic and economic variables. As with the tax equations, it 
is important that the transfer payments equations be structurally 
apt. Thus they can be used easily and accurately to estimate the 
size and cyclical variability of a change in transfer payments 
induced by some change in the policy parameters defining the terms 
on which payments are made. Equations for the most important 
Canadian federal transfer payments are presented in Part 3 of this 


paper. 


4, Changes in Asset and Ltabtlity Accounts 


The most ambitious macro-models include a 'monetary sector' 
with equations showing how the private sector financial institu- 
tions adjust their portfolios in response to given changes in the 
monetary base and the rediscount rate (bank rate).° These equa- 
tions occasionally explain the policy decisions that produce the 
'given' changes in the monetary base. If changes in the monetary 
base are treated as a predetermined policy variable, then simul- 
taneous equations bias will arise in the estimation of parameters 
unless one can assume that the policy authorities react only to 
predetermined variables. 


The problem is not just that the usual models may have been 
founded on biased estimates because the exogeneity of the monetary 
base has been too freely assumed; but that, once the questioning 
has proceeded this far, one is tempted to wonder if the monetary 
base is the appropriate policy variable. It will be recalled 
from section A, that, given a total volume of debt outstanding, 
monetary policy through open market and debt management operations 
is free to decide only the term structure of that debt, including 
the split between money and interest-bearing debt.’ Each term 
structure of the debt will, in general, produce a different term 
structure of interest rates. Do the authorities choose a feasible 
(attainable) term structure of interest rates for policy reasons, 
and then buy and sell securities so as to attain this Structures 


®For example: de Leeuw [3], and Goldfeld [4]. 


"Other aspects of monetary policy——changes in bank rate, changes in 
required reserve ratios, moral suasion, etc.——are not considered in this paper. 
If these policy variables have some independent variance and identifiable im- 
pacts on behaviour they should be included explicitly in the model. 


if 


Or is °a desired term structure of the government debt (including 
the monetary base) chosen and are interest rates then accepted at 
whatever magnitudes may be required to lodge the debt in private 
portfolios? The answer depends on what is regarded as the appro- 
priate index of credit conditions. If the authorities make peri- 
Odic decisions about the state of credit ease or tightness desired 
for policy reasons and describe that state in terms of interest 
rates; then those rates, which are the focus of attention, should 
be regarded as the policy variables. If the desired state of 
credit conditions is defined in terms of the size of the monetary 
base and other measures of the term structure of the debt, these 
measures should be regarded as the policy variables and interest 
rates should be determined as implicit endogenous variables. When 
monetary policy decisions are taken frequently, and when the 
authorities may be assumed to know roughly the extent and nature 
of open market operations implied by a chosen structure of inter- 
est rates and vice versa, then it will be difficult to tell which 
are the policy variables. If monetary policy has an identifiable 
"posture' over fairly long periods, correlations between some 
index of this posture and the two candidate sets of policy vari- 
ables might help to decide the issue. Since the financial sector 
of any comprehensive model contains equations indicating the 
demand for money and for bonds, including government bonds, the 
government sector of the model can contain only the equations 
determining the chosen values of the policy variables. Thus, if 
interest rates are assumed to be the policy variables, there can 
be no equations determining the amount of the various maturities 
of government debt bought or issued. Conversely, if the policy 
variables are thought to be the quantities of debt bought or 
issued, then there can be no interest rate equations, since the 
rates must equilibrate supply and demand for each maturity of 
government debt. 


In RDX1, we have an explicit equation determining the short- 
term interest rate (R03) as a function of the U.S. treasury bill 
rate and the supply and demand for credit in Canada. The demand 
variable is equal to the sum of aggregate capital expenditures 
and the government national accounts deficit minus corporate 
retained earnings and capital cost allowances. The supply of 
credit is represented by the ratio of chartered bank earning 
liquid assets to the trend value of total chartered bank assets, 
with higher values of the ratio indicating faster expansion of 
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bank assets and greater willingness of banks to acquire securities. 
The cash base (BCD) of the banking system is treated as an exoge- 
nous policy variable, and the supply of interest-bearing govern- 
ment debt is therefore left to be determined by the flow-of-funds 
identity. We recognize that treating BCD as an exogenous variable 
may have led to some simultaneous equations bias in the estimation 
of the parameters of RDX1. This is possible either if interest 
rates rather than BCD are the main policy instrument or if the 
values given to the policy instrument, whichever it may be, are 
chosen with regard to contemporary disturbances elsewhere in the 
model. 


Thus we see that no explicit equations are required for the 
debt items in Table 1, and the only asset-management equations 
needed are for the components of 2-3-2. The change in the ''fed- 
eral government claims on non-residents" item could be obtained, 
assuming appropriate adaptations, from the foreign sector of RDX1. 
We must build up the "investments in government enterprises" item 
from a knowledge of the specific, underlying legislation and 
estimates of future policy. The ''taxes accrued but not collected" 
item can be estimated by procedures similar to those used for the 
tax collection equations, and the miscellaneous items must be 
treated by miscellaneous methods. Item 2-3-2-6 "'corporate taxes 
accrued but not collected" is the only change in asset and lia- 
bility accounts dealt with explicitly in this paper. 


C. Using the Government Sector Equations 


The equations for the government sector have a number of 
different uses. Detailed models of particular taxes, transfers, 
or expenditures may be used on their own to study, in a partial 
way, the consequences of alternative structures. For example, 
the choice between alternative patterns of exemptions and rates 
of personal income tax may depend, to some extent, on their 
effects on the efficiency of the tax as an automatic stabilizer. 
On certain assumptions about the relative spending propensities 
of those paying the tax when incomes are following various fluc- 
tuating growth paths, a model of the personal income tax can be 
used to assess the behaviour of tax receipts and the stabilizing 
effects of the tax. Such detailed analysis should reveal which 
are the key characteristics of the tax structure from the point 


hS 


of view of stabilization, since it is relatively easy to do a 
sensitivity analysis using a range of values for each of the tax 
parameters. 


Equations for government sector activity may also be included 
in models of the government sector as a whole or of the entire 
economy. A model of the government sector may be useful for fore- 
casting the results of changes in interdependent taxes, transfers, 
and expenditures. However, the primary advantages of a well- 
specified government sector can only be achieved if it is linked 
to an appropriate macro-model. Linking the government sector to 
a model of the entire economy provides an automatic consistency 
check on the assumptions made about the time paths of various 
private sector income and expenditure items. If the macro-model 
can be developed to the point of explaining private sector balance 
sheet positions, then grafting the government sector on to a 
macro-model also allows alternative monetary policies to be ana- 
iyazeds 


The amount of extra information to be gained by linking the 
government sector models to a macro-model depends on the extent 
to which the two models are compatible. Maximum compatibility is 
achieved when all the variables (endogenous to the economy as a 
whole) used but not explained in one sector are explained in 
another.® An efficient specification of government sector equa- 
tions for a given macro-model takes advantage of all the explana- 
tory power of that macro-model (e.g. choosing the most appropriate 
series to define a tax base), yet does not have any unexplained 


SCompatibility also requires that price variables be used consistently 
throughout a particular macro-model. It was suggested in section B that the 
entire government sector should be explained in current-dollar terms. The 
simplest possible price scheme would then be to obtain a single 'private' Gross 
National Expenditure implicit price deflator as the ratio of current-dollar 
to constant-dollar non-government expenditure. The consequences of different 
sorts of price aggregation on the specification of the government sector tax 
equations can be assessed by experimenting with more and less aggregated price 
indices when defining the current-dollar private sector expenditure series used 
as independent variables in the government tax receipts equations. 
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endogenous variables left over.’ Particularly, if the values of 


important target variables are sensitive to alternative specifica- 
tions of the group of government sector equations, then those 
equations should be specified with the utmost accuracy and struc- 
tUuraledetare. 


The advantage of estimating government sector equations at 
various levels of aggregation and degrees of detail is that one 
can then see with relative ease how sensitive the forecasts of 
the dependent variables are to changes in the structure of the 
equations. This insight provides the model assembler with evidence 
that helps him to decide how much structural detail is worth giving 
up in order to obtain a smaller and more easily manipulated macro- 
model. The trade-off a particular model user is willing to make 
between simplicity and structural detail will depend on the poten- 
tial gains from greater precision (which will in turn depend on 
the range of policy alternatives being assessed), and on the costs 
of estimation and simulation for models of different sizes. 


Because considerable research is necessary to develop adequate 
data and equations for the government sector, much can be said for 
generating equations at various levels of structural detail and 
making them freely available to researchers interested in policy 
models. The wide distribution of suitable data and equations for 
the government sector can do much to improve the quality of esti- 
mated macro-models, and to clarify the issues in discussions of 
the relative merits of policy alternatives. 


9For example, the different types of income——wages, salaries, farm in- 
come, dividends, etc.——go to people in different income classes in different 
proportions. Since the various types of income have distinct patterns of 
cyclical variation, and since the tax rates are progressive, an income tax 
model is likely to be more accurate if separate forecasts are available for 
each type of income. But there is no point in using an income tax model of 
this complexity unless the macro-model in question has separate explanations 
for each type of income. 
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PART 2 FEDERAL GOVERNMENT TAX REVENUE 


In our index we split federal government revenue into three 
main categories: taxes, investment income, and insurance and pen- 
Sion accounts. Taxes are the predominant source of federal reve- 
nue, producing 86 per cent of the $9,059 million total in 1965. 
This part of the paper contains an explanation of six taxes (see 
Table 2), which in aggregate provided 95 per cent of 1965 federal 
tax revenue, or 82 per cent of total federal government revenue. 
In Part 3 of the paper we explain, as segments of our models of 
the Public Service Superannuation Account (2-1-6-1) and of the 
Unemployment Insurance Fund (2-1-6-2), the revenue components of 
the federal government insurance and pension accounts. The six 
tax equations plus these insurance and pension fund revenue equa- 
tions explain 90 per cent of total 1965 federal revenue. We treat 
investment income and revenue from a variety of small taxes as 
exogenous. They can be fairly easily forecast as a group by means 
of a regression on Gross National Expenditure (GNE). 


Because the rates and structural features of certain taxes 
are thought of as instruments of public policy, we decided to deal 
with these taxes in detail. Our aim is to make explicit the major 
elements of the tax structure that might reasonably be altered for 
policy purposes, and to relate tax revenues as precisely as we can 
to the appropriate tax base. Where possible, we used variables 
that match the legal tax base and that are also either predictable 
exogenous variables or endogenous variables likely to be explained 
within a macro-model. 


All of these taxes, except the corporation income tax, are 
recorded in the Wattonal Accounts on a collection basis.!° The 
corporation tax is recorded on an accrual basis, which means that 
there is a discrepancy between the tax revenue as recorded in the 
Nattonal Accounts and the actual flow of funds to the federal 


‘Beginning in 1962, the withholding tax series was adjusted by shifting 
collections back one month to make the series conform more closely with the 
flow of interest and dividends to non-residents. This, in effect, puts the 
series on an accrual basis. Since revenue from the withholding tax is rela- 
tively insignificant, we have not taken into account the difference between 
withholding tax accruals and collections when explaining federal revenues on 
a cash basis. 
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Table 2 


FEDERAL GOVERNMENT TAX REVENUE MODELLED 
(Millions of dollars) 


Index Code No. 1965 Revenue 
2-1-1-1 Personal income tax 2oulZ 
2-1-2 Corporation income tax 

accruals WSO 
2-1-3 Non-Resident withholding 

tax 168 
2-1-4-1 Customs duties 665 
2-1-4-2 Manufacturers! sales tax SO, 
2-1-4-4 Excise duties 431 

Total 7,388 


dy! 


government. To explain federal tax revenues on a cash basis, 
therefore, we need an additional relationship defining, for cach 
period, the difference between corporation taxes accrued and cor- 
poration ttaxes collected. “Vhisarelationship asediscusseasin 
section 2-3-2-6 below. 


The two largest revenue sources, the personal and corporation 
income taxes, are shared by the provincial and federal governments. 
In this part of the paper we explains the total yield of these taxes, 
and suggest (in conjunction with sections 3-1-1-1 and 3-1-3-1 of 
Part 4) how the federal and provincial portions of that total yield 
may be separated. Economists preparing macro-models with fairly 
simple government sectors may prefer to use the models for the 
combined federal and provincial income taxes; in constructing such 
models there is no need to split revenues into federal and provin- 
cial components. 


2-1-1-1 PERSONAL INCOME TAX 

We have developed two models of the personal income tax,?? 
either of which could be used in an aggregate macro-model. Model 1 
disaggregates personal income both by type of income and by income 
level, while Model 2 disaggregates only by income level.}? 


In Model 1 total personal income is split into wage income 
(WSSL) and nonwage personal income (NW).*° This separation allows 
us to take explicit account of the differing methods of collecting 
income tax and the payment of refunds on WSSL and NW. Since wages 
are taxed mainly by deductions at source, and since the tax on 
nonwage income is usually paid in quarterly instalments, we treated 


1 The complete sets of equations for these models are given on pp. 47-50, 
followed by definitions of all the variables included. 


12after trying various income-class sizes, we chose four income classes 
based on assessed income: Class 1, zero to $3,000; Class 2, $3,000 to $5,000; 
Class 3, $5,000 to $10,000; Class 4, over $10,000. 


*’Throughout this part of the paper, wage income (WSSL) refers to wages, 
Salaries and supplementary labour income, while all other personal income is 
referred to as nonwage income (NW). The major components of NW are: net farm 
income; interest, dividends and rental income; and transfer payments, exclud- 
ing interest on the public debt. 
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these two methods of collection separately, allowing each method 

to have its own lag distribution relating tax payments to income. 

A different time pattern of refunds is also involved for each type 
of income. Taxes on wages in most instances are overpaid during 
the year, therefore year-end adjustments involve refund payments 

to the taxpayer. On the other hand, quarterly tax instalments on 
nonwage income tend to be less than the accrued tax liability so 
that nonwage taxpayers must often pay additional taxes at the year- 
end. Most refunds are made between March and the end of June while 
make-up payments on nonwage income are made primarily during the 
second quarter. In Model 1 we accounted for both these processes 
by using variables specifically related to each type of income. 
Since the primary object in constructing a policy-oriented model 

is to make explicit as much of the tax structure as is feasible, 
disaceresation by type OL income 1s, to be pretcrred 1t 1tedo0es noe 
yieldsintertor results. 


The problems that arose from disaggregating income by type 
were sufficient, however, to make a second approach desirable. 
The main obstacle encountered in constructing Model 1 concerned 
data. Although personal income data were available split into 
wage and nonwage components, many other supporting series could 
not be correspondingly disaggregated. In Model 2, the use of 
aggregate income allows us to avoid some of the error that was 
introduced into Model 1 through the use of variables based on data 
arbitrarily split into wage and nonwage components. 


However, in Model 2 we cannot take explicit account of the 
different tax treatment accorded to wage and nonwage income. As 
well, the reliability of this model's compound payment and refund 
variables depends crucially upon how stable the relationship is 
between wage and nonwage income. While over our estimation period 
this relationship has not been constant, we think it has been suf- 
ficiently fixed to make the aggregate approach a reliable alterna- 
tive to the method used in Model 1. Thus Model 2 is considerably 
smaller and less complex than Model 1. Also the relative simplic- 
ity of Model 2 may be more valuable for some purposes than the 
additional information retained by disaggregation. 


Personal income is disaggregated by income level in both 


models owing to progressive tax rates. The usual way of dealing 
with progressivity in the rate structure is to measure the income 
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elasticity of the tax according to past changes in total income, 
and then assume that the same elasticity will apply to future 
changes in income. This assumption is inappropriate if the rate 
structure is not uniformly progressive, or if aggregate income 
changes are not distributed evenly over time amongst income classes. 
In any case, a personal income tax model disaggregated by income 
class is worthwhile because this model can be used to simulate the 
aggregate effects of a variety of changes in the level and struc- 
ture of tax rates. A policy-oriented model of the personal income 
tax should also identify the nature and amount of exemptions and 
deductions by income class so that the revenue consequences of 
changes in these allowances may be more accurately assessed. 


When building a personal tax model to be included in the 
government sector of a macro-model, one must not only choose the 
level of disaggregation but one must also decide which of the 
required variables should be made endogenous to the macro-model 
and which should be generated outside. If a variable used exoge- 
nously in the tax model depends crucially on the value of some 
other variable endogenous to the macro-model, the former variable 
should also be made endogenous to the macro-model. On the other 
hand, if the future values of a variable can be better forecast by 
a scheme that does not depend in an important way on the values 
of other endogenous variables of the macro-model, then this vari- 
able can safely be generated outside the model and treated as an 
exogenous input to both the tax sector and the entire macro-model. 
If the model is to be used by other economists, some instructions 
should be provided to aid them in forecasting the future values 
of the exogenous, as well as the endogenous, variables. Therefore, 
in the discussion that follows, we shall try to identify any 
regularities that will make it easier to forecast the exogenous 
variables. 


Our experiments yielded good equations for both models, so, 
depending upon one's objective and the size of the model with 
which one wishes to work, either can be used. Model 2 may be 
chosen for forecasting purposes, while for policy analysis the 
more structurally-explicit Model 1 should be preferred. 


The larger model, Model 1, has five stochastic equations 


explaining tax collections at source (TPS), other income tax col- 
lections (TPO), total number of tax returns (NT), assessed wage 
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income (WAS), and assessed nonwage income (NWAS). Two non- 
stochastic equations, based on the tax law, define tax accruals 

on wages (AW) and accruals on nonwages (ANW). These two equations 
in turn depend upon five exogenous variables: quarterly average 
utilized exemptions and deductions for wage and nonwage income 
(WEX, NEX respectively), the weighted average tax rate (RW), the 
rate of dividend tax credit (RDC), and dividends paid by Canadian 
cConuporal once co canad@aneresiaents, (DIVG) = lo detineyNE bysits 
components, wage tax returns (NTW) and nonwage tax returns (NTNW), 
and then to separate NT, NTW, NTNW, WAS and NWAS into each of the 
four income classes, we require another twenty identities. These 
identities depend upon nine exogenous ratios: No» Ws and NW. 
(Gah or eee as 


Because Model 2 is based on aggregate income its structure 
is much simpler than that of Model 1. Only three stochastic equa- 
tions are required: one for total tax collections (TP), a second 
for total assessed income (YAS), and a third for the total number 
Ofetax returns, NI. Notice that. TP’ = TPS +° TPO, "and YAS = WAS + 
NWAS. One non-stochastic equation is needed to obtain total tax 
accruals (AY), and this equation requires four exogenous variables: 
average quarterly utilized exemptions and deductions (YEX), RW, 
ROGewand) DIVG.ssExcept; for YEX, these exogenous terms are the same 
as those used in Model 1. Since in Model 2 it is not necessary 
to split NT and YAS into income-type components, only eight iden- 
tities are needed to define these variables for the four income 
classes. Six exogenous ratios are used in these identities: N. 
Andee a etal 2S) 


Finally, total personal income (YP), wages, salaries and sup- 
plementary labour income (WSSL), and nonwage income (NW) (where 
YP = WSSL + NW) are exogenous to both models, although naturally 
endogenous to almost any macro-model in which either income tax 
model might be used. WSSL and NW are required in the WAS and 
NWAS equations of Model 1, while YP is used in a similar equation 
for YAS of Model 2. 


Thus there are twenty-seven endogenous variables in Model 1 
and twelve in Model 2——the number of endogenous variables equals 
the number of equations in each model. Seventeen exogenous vari- 
ables are used in Model 2, while twenty-four are required for 
Model 1. At the end of this section all the variables are listed 
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and defined. Data sources are also given. A detailed discussion 
of the methods used in constructing many of the variables is con- 
tained in the data appendix, pages 138-148. We also suggest fore- 
casting schemes that might be useful in predicting future values 
OfeMOSe OL Cie exOvenousa Variables: 


A. Model 1 


Relating tax collections to income involves two conceptual 
steps, and both differ for wage and nonwage income. The first 
StEp 1S tO,determine taxfaccrualssonptne. basis Of wncomesecanneds 
exemptions. andweax rates.» she second step 1s to estimate sine 
timing of the process by which a given time series of tax accruals 
GIVES “ELSewCOntax, COLLeECtLONSsandererunds gal Nat nescacceOiacire 
corporation income tax one can estimate separately the parameters 
applicable toxeach -concepeualastep, .sincesdatawaresavallable sro. 
cOnporatestax accruailseasewellaasscorporate tax. COLMeCE ONS muon 
the personal income tax, however, we have data only for collections, 
so that we must estimate all the parameters jointly. 


1. Tax Aceruals on Wage Ineome (AW) 


The links between income and tax accruals on the one hand, 
andeaccrualssand staxscollectrons,onethesotner mare ssimplereometie 
wage than for the nonwage equation. Tax accruals for wages (AW) 
are obtained by subtracting quarterly utilized exemptions’* and 
deductions from assessed wage income in each of the four income 
classes, then multiplying this taxable income by the weighted 
average tax rate for each class and summing over the four classes. 


RW, [WAS, - (NTW,) (WEX,)] (Isnt) 


fe. 
I 
ee 


Each of the accrual equations is based on the assumption that, 
within any given income class, all taxpayers earn the mean pre-tax 
income in that class, receive an average level of exemptions 
(primarily dependent upon the average family structure for that 


‘The term "utilized exemptions" is explained in detail in the data appendix. 
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Glass)jnand incur tax liabilities accoxdingetoetne current tax 
rate schedule applied to their taxable income. 


The WAS; are obtained from a stochastic equation giving esti- 
mated WAS, (ivas) , and four identities described on pages 29 to 34. 
TheeN i. are also obtained from a stochastic equation that esti- 
mates NT, (NI), and four similar identities outlined on page 29. 
Each NT; is split into a wage and nonwage component (NTW,; and 
NINW; respectively) by the identities discussed on pages 34 and 935. 
Quarterly average utilized exemptions for wage income, WEX;, are 
derived by allocating to each quarter average annual exemptions 
and deductions (EX; ), (obtained from Taxation Statistics) °° ac- 

cording £0 aeratio of quarterly, WAS to annual WAS. This fat1or ts 
given in the data appendix. The ratios for NWAS and YAS, which 
are used to derive the similar quarterly exemption series NEX; 
and YEX;, also appear in the data appendix. We tried a constant 
allocataonsoft <25,0£ the annual series EX; in ours cariiersexperi- 
ments, but the above procedure gave better results. A priori it 
seems plausible that the quarterly pattern of utilized exemptions 
would be related to the quarterly movement of assessed income. 


2. Tax Colleettons—Deducttons at Source (TPS) 


Deductions at source, TPS, are related to estimated AW 
lagged one month (since deductions are recorded in the Public 
Acecounts'® in the month following that to which they relate), plus 
first- and second-quarter adjustment terms, to reflect refunds. 
These refunds are assumed to be proportional to the total tax 


‘Staxation Statistics, Part One (Individuals) issued annually by the Depart- 
ment of National Revenue. 


16pyblie Accounts of Canada issued annually by the Department of Finance. 
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liability somethe relevane yearie “Thus 


12 i 7 2 


(132) 


Equation (1.2) was fitted to quarterly data and the results are 
discussed below, beginning on page 42. 


8. Tax Accruals on Nonwage Income (ANW) 


The relationships of income to accruals and of accruals to 
collections are slightly more complicated for nonwage income than 
for wage income. In calculating ANW one must consider the divi- 
dend tax credit’® that permits taxpayers to reduce their tax 
liability by -a°certain fraction) of ‘dividends received fromtaxable 
Canadian corporations. Thus 

4 —— 
ANW = 2 RW, [NWAS , - (NTNW. ) (NEX. ) ] = RDC WD LV G)merc lS) 
i=l 
The NEX; term is obtained from EX; ne clive Same manner as WEX,, — 
using a “panei of quarterly NWAS AS annual NWAS. The ieee aien 
of NWAS; and NTNW; is described below. 


4. Tax Colleettons——Other (TPO) 


The collection equation for nonwage income is also more com- 
plex than that for wage income, primarily because the nonwage tax- 
payer has the option of basing quarterly instalment payments on 


MAI subscripts relating to time represent quarters of a year. Hence, 
the first summation in equation (1.2) refers to the four quarters preceding 
quarter t. The Q; are quarterly dummies with a value of 1 in the specified 
quarter, zero otherwise. 


18rrom 1949 until 1953 the rate of dividend tax credit was 10 per cent. 
Since’ then it has been 20 per cent. 
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either actual taxable income in the previous year or on an estimate 
of income for the current year. Thus the behaviour underlying the 
equation may shift if incomes follow a pronounced cycle. When 
incomes are rising fast most nonwage taxpayers would choose to base 
their instalments on their tax liabilities for the preceding year, 
while when aggregate income is rising slowly or falling many non- 
wage taxpayers may choose the other option and pay on the basis 

of the current year's estimated income. Since most incomes have 
been rising generally throughout our data period, we have assumed 
that nonwage taxpayers in general prefer to pay on the basis of 

the previous year's taxable income. This gives the basic equation: 


(1.4) 


One could add to this equation various cyclical variables intended 
to capture the changes in payment practices accompanying changes 
in the proportion of taxpayers with declining incomes. The re- 
sults of some experiments with a number of these alternative cycli- 
cal variables are discussed on pages 45 and 46. Note that thas 
equation requires a separate term for each quarter, not only to 
take account of refunds and supplementary payments, but also 
because the quarterly instalments are based on a particular calen- 
dar year. This necessitates a different summation expression on 
ANW. . for each quarter. 
ea) 

In support of these four main equations of Model 1 are the 

following twenty-three equations and OcnMeruLes. 


NT = £, (NE, T) Cs) 
WAS/WSSL = £, (NU/NL, T) (Ga 
NWAS = £, (NW) aheares 
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NIG EON mC Nils) mee Cady, ae) (RSet ome) 


5 
Nie SN laa ee UN Glee) 
4 ‘ a 
1=] 
WAS | = We (WAS ) (lel, 223) Cle tO leis) 
5 
Ne = WAS - 2% WAS; CIRSiSs) 
ci 
NWAS = = NW. (NWAS ) (te=I2s) GUalGs tO, is) 
5 
NWAS |, = NWAS - 2 NWAS | Clt93) 
ies) 


NTW, = (NT,) [(WAS,)/(WAS, + NWAS,)]  (i=1,2,3,4) (1.20 to 1.23) 


NENW Da ONT pe N NAN G= teas 4) (12240 omen) 


5. Total Number of Tax Returns Filed (NT) 


The total number of tax returns filed each year is closely 
related to the income earning population. Everyone, other than 
the dependent of a taxpayer, is required by tax law to submit a 
return declaring his income whether taxable or not. This law 
should result in NT almost equalling the total civilian labour 
force (NL). But NT and NL are not equal as Chart 1 reveals. 
Part of the difference is accounted for by workers who are unem- 
ployed for the entire year (they have no incomes and hence file 
no returns), and workers who fail to file returns. Much more 
numerous, however, are taxpayers' dependents who enter the labour 
force but do not earn sufficient income to lose their dependent 
status——hence they need not file tax returns. Also, the group 
of taxable income earners who are over sixty-five and retired is 
increasing rapidly in importance as a component of the difference 
between NT and NL. 
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Chart 1 


TOTAL CIVILIAN LABOUR FORCE, EMPLOYMENT AND TAX RETURNS 
Millions 
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Chart 1 shows the relative movements of the total civilian 
labour force, NL, employed labour force (NE), and total tax returns, 
NT. A large upturn of NT beginning in 1964, not matched by cor- 
responding upturns in NL and NE, poses a problem if equation (1.5) 
below is to be used for forecasting. This sharp upward movement 
obviously cannot be sustained. The explanation may be an accelera- 
ted growth in the group of taxpayers who do not form part of the 
labour force, for, example pensioners. laxpayerssovermsi xty—uive 
yearsHOfeage tiledm/eper CentsOt scot aimbax 1 ClUINs mine JOORmaS 
compared to only 2 per cent in 1954. An additional variable ac- 
counting stor’ this shift eshould) béevemploy edwinsequation so) monte 
is used to estimate NT beyond 1965. 


We tried a number of equations using both total civilian 
labour force, NL, and the employed labour force, NE. There was no 
great difference between them, but the variance of NE was consid- 
ered to be more related to the pattern of NT we desired. Then, 
besides NE, a time trend was included (T = 1 in 1950) to measure 


the secular growth in NT since 1950. The annual equation is:?? 
1950-1965 
NI] 930M (NENes Ole aL) (1.5) 
(66.86) (14.36) 
SEES = sl 077 RE. 81 D/W = .553 


where NT, NE are in thousands. 


In fitting the tax collection equations) we tried a number of 
different assumptions about the quarterly movements in NT. We 
found that using the coefficients from the annual equation with 
quarterly values of the independent variables to produce different 
values eof Nij tor each quarternsy leldedathe pest mesults malbismpro- 
cedure was also followed in deriving the quarterly values from 
annual estimates for the three income variables, WAS, NWAS, and YAS. 


19tn all the equations that follow the coefficients have been estimated by 
the method of ordinary least squares (OLS). With each equation we indicate the 
absolute value of Student's t statistic in parentheses, the standard error of 
the estimate (SEE), the adjusted coefficient of determination (pay and the 
Durbin/Watson measure of serial correlation (D/W). All money equations are 
estimated in millions of current dollars. 
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ThesNl; equations (1.8) to (1.11), are obtained from NT using 

three of four ratios calculated from the Taxation Stariettes. 

4 
where Ny = NT}/NT and 2% N. = 1, The quarterly values for 

i=l 
each Nj; are derived by a fourth quarter to fourth quarter linear 
interpolation of the calculated annuals. Only three ratios are 
required, since the fourth can be obtained as a residual. Chart 2 


shows the movement of each of the interpolated ratios. 


6. Total Assessed Income, Wage (WAS) and Nonwage (NWAS) 


Total assessed wages and nonwages are derived stochastically 
from their national accounts personal income counterparts, WSSL 
and NW. There are a number of differences between income as 
defined for tax purposes and as recorded in the Nattonal Accounts. 
Transfer payments to persons (excluding Old Age Security transfer 
payments) and corporations' charitable contributions are not con- 
sidered to be income for tax purposes but are included in personal 
income in the National Accounts. There is also a great deal of 
under-reporting on tax forms of such items as farm income, interest, 
and dividends. 


WAS as a proportion of WSSL has risen from 88 per cent in 
1950 to 99 per cent in 1965,7° indicating the increasing efficiency 
of the deductions-at-source method of taxing WAS. On the other 
hand, NWAS has averaged 35 per cent of NW over this period with 
very little variance about that average. Non-taxable transfer 
payments and corporate charitable contributions account for ap- 
proximately 40 per cent of the difference between NWAS and NW, 
thus providing a rough indication of the amounts not reported on 
tax recurns:. 


WAS and NWAS were first estimated from the annual taxation 
statistics data, then distributed quarterly using the annual coef- 
ficients and the quarterly values of the independent variables. 


2°Fmployer and employee contributions to social insurance and government 
pension funds (SSPS), are treated as government revenue in the Nattonal Accounts 
and hence deducted from personal income. Since the greatest proportion of these 
contributions is from wages and salaries, we have split this deduction between 
WSSL and NW in the proportions of 9 to l. This means WSSL is reduced by .9 SSPS 
and NW by .1 SSPS in our equations. 
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Chart 2 


PROPORTION OF TOTAL TAXPAYERS IN EACH INCOME CLASS 
(NT; /NT) 
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In equation (1.6) we estimated the quarterly ratio WAS/WSSL using 
the above procedure. We then used this ratio with WSSL?* to derive 
quarterly WAS. WAS/WSSL is made dependent upon the unemployment 
rate and a time trend equal to 1 in 1950. 

1950-1965 


WAS/WSSL = .4339 (NU/NL) + .0081 (T) + .8450 (1.6) 
(2.60) (155) GAs. 2 
SEE = .008 R2 = .967 D/W = 1.22 


The NWAS equation is much simpler than equation (1.6), making 
use of the quite stable relationship between NWAS and NW. 


1950-1965 
NWAS = .3555 (NW) (ea) 
(99.65) 
SEE = 130.6 R2 = .980 D/W = 1.40 


To disaggregate WAS and NWAS by income class we used six 
exogenous ratios, W; and NW; (Charts 3 and 4) where: 


W: 


= WAS;/WAS 


NA 


NWAS; /NWAS (i=l 2,550 00 4) 


These ratios are Similar to the N;, obtained from the Taxa- 
tion Statistics, and their quarterly values are also derived by 
interpolation of the annual series. Only three ratios are required. 
the ratio for the fourth income class being a residual. 


To obtain future values for these ratios (and for the Nj, 
Chart 2), one would extrapolate. The various ratios follow quite 
distinct time paths. There is an obvious movement of a modal body 


2lThat is, WSSL - .9 SSPS as indicated in the preceding footnote. 
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Chart 3 


PROPORTION OF TOTAL ASSESSED WAGE INCOME 
IN EACH INCOME CLASS 


(WAS; /WAS) 
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Chart 4 


PROPORTION OF TOTAL ASSESSED NONWAGE INCOME 
IN EACH INCOME CLASS 


(NWAS;/NWAS) 
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of income and a related group of taxpayers from lower to higher 
income classes, beginning in 1950 in Class 1 and now passing 
through Class 9S. “As thevchartssshow, the relative size Or GLasce! 
has steadily declined since 1950. As average levels of incomes 
increased, fewer people were being taxed in the lowest group and 
more in the next. The net increase in’ Class 2 continued until the 
mid-1950's when the growth of Class 3 accelerated. The relevant 
ratios should peak when income levels reach a point where the 
modal group of taxpayers moves into Class 4 and the relative num- 
ber of Class 3 taxpayers begins to decline. One cannot now deter- 
mine when this will happen. However, the movement of average tax- 
able income will provide a clue to the possible turning point, 
which, of course, depends upon the future growth rate of income. 


7. Number of Tax Returns Filed, Wage (NTW) and Nonwage (NTNW) 


Equations (1. 20) through) (27) defininostotal™taxpayersapy, 
income class and income type, depend on the preceding allocation 
of quarterly NT, WAS and NWAS into their respective income classes, 
and on the assumption that in each class average assessed wages 
are equal to average assessed nonwages. This assumption is 
obviously not valid for all ’classes, if for any, since a) taxpayer 
can be a wage earner and also a nonwage earner. It is necessary 
to make the assumption, however, in order to obtain the split 
series for NTj. Hence, by assumption, we have 


WAS , /NTW; = NWAS, /NTNW; 


Using this assumption and the two identities 


nS 

> 

ep) 
U 


WAS; + NWAS; 


Z 
i) 
=n 
I 


= NTW, + NTNW; 


we obtain estimates for the unknown variables NTW, and NTNW; . 
From the assumption we get 


NTNW; = [NWAS, /WAS;] NTW. 
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Substituting the definition of NWAS; and rearranging the terms we 
have 


NTNW, = [(YAS, - WAS,)/WAS,] NTW, 


[(YAS,/WAS, - 1)] NIW, 


(YAS. /WAS.) NTW, - NTW. 
1 it ae AL 


That is, 


NTNW. + NTW. = (YAS./WAS.) NTW. 
1 1 sf a a 


Then, using the second identity, for NT. , and rearranging the 
terms we have 


NIW. = (WAS. /YAS. ) NT, 


Therefore, knowing the quarterly values of WAS., YAS, and NT, 
we can obtain an estimate for the quarterly tax returns of wage 
earners in the ith income class. 


Similarly, quarterly tax returns of nonwage-income taxpayers 
can be derived as 


NTNW. = (NWAS./YAS.) NT. 
1 1 1 1 


However, if NTW; is calculated then NTNW; can be obtained as a 
residual from the identity for NT;. Equations (le 24) tomtle2 7 aor 
Model 1 are based on this procedure. 


8. Wetghted Average Tax Rates and Average Exempttons 


The methods we used to construct the RW; and average Uti lezed 
exemptions are given in the data appendix. Calculated values of 
these variables are shown in Charts 5 and 6 below. 
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Chart 6 


AVERAGE UTILIZED EXEMPTIONS AND DEDUCTIONS 
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1. Average exemptions in Class 1 are adjusted for the unutilized exemptions of non-taxpayers whose total 
exemptions are greater than assessed income. The ratio of utilized to total exemptions is given in the 


data appendix. 
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B. Model 2 


Model 2 is essentially the same in structure as the wage por- 
tion of Model 1, with the addition of an adjustment for the divi- 
dend= taxscredit®. 


AY = : RW, [YAS, - (NT, ) (YEX, )] = RDCA (DEG) Manan 
i=l 
Hence, 
1 (Se OPS OG ce WESINE o 
7 Ee (22) 
2 BG ie ey BLU, ne AY 


The YAS; in equation (2.1) are obtained endogenously from an 
equation estimating annual YAS (spread quarterly in the same way 
as WAS and NWAS) and three exogenous ratios. The NT; are derived 
from the equation for NT and three exogenous ratios. A definition 
of YEX; appears in the data appendix. As for the remaining vari- 
ables, the RW; and RDC are exogenous policy variables while DIVC 
is exogenous to the tax sector, usually being explained elsewhere 
in a comprehensive macro-model. 


In Model 2 the nonwage portion of tax collections is implic- 
itlysrelatedstosthe current quarters tax liability, ANW, (ANW, 
being part of AY, in equation (2.2)), and not to past quarters as 
it is in equation (1.4) of Model 1. During periods of rising 
income this would tend to bias our estimates of TP upwards, but 
since TPO is only 15 to 20 per cent of TP, the aggregate influence 
is not likely to be very great. 


The first- and second-quarter refund terms in equation (2.2) 
represent a compound of year-end wage refunds and nonwage make-up 
payments, each concentrated in these first two quarters. In general, 
Supplementary payments on ANW are greater than refunds for over- 
payment on AW. This produces a net addition to TP over and above 
revular; quarterly tax revenue during sthe first sandsseccondsquatters: 
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Note also that the two main policy variables, the weighted 
rate, RW, and quarterly average exemptions, YEX, are the same in 
each of the accrual equations—equations (1.1), (1.3) and (2.1).7? 
As we mentioned above, data disaggregated by type of income were 
not available; therefore we had to use some arbitrary method when 
splitting most of the supporting variables. In the case of RW and 
EX, however, attempts to construct such split series yielded very 
little more than we otherwise obtained. Hence many of the vari- 
ables used in the aggregate Model 2 are the same as those already 
introduced in Model 1.~- 


iIngsuppomteotecquaclonss(2. |) sandm(2 32) theresares ten otner 
equations and identities in Model 2: 


NT = Eo (NE, T) _ (253) 
YAS = £, (YP) (2.4) 
NT, = N. (NT) Ge) (Qe Stow ai) 
3 
NiMH ONTaas De ONT? (2.8) 
4 ; i 
stab 
YAS. = Me (YAS) (i=1 253) (209Mstor 2b) 
3 
Vv ASH AS Toa.) ame AG. 7 (2a) 
4 eal 7. 


1. Total Number of Tax Returns Filed (NT) 


Equations (2.5),. and) (2.5) ito (2.8)4 estimatinesNigand) defin- 
ing it by income class, are the same equations as those used in 
thestarstemode l= sequations (1-5). and ().8) ato alee). 


22This is essentially true for YEX, WEX and NEX because they are each 
derived from the annual series for total average utilized exemptions (EX), and 
differ among themselves only on the basis of their quarterly pattern. 
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2. Total Assessed Personal Ineome (YAS) 


YAS is derived from national accounts personal income, YP. 
Like its wage and nonwage components, total assessed income differs 
from YP by the amount of unreported and non-taxable income. YAS 
aS-a.per cent of YP has increased since 1950" tromeo/tOn/ Jape: 
Cent, averaging /4 per centwovier tne 11 tecen-)eakepe nodule 
growth in this proportion represents primarily the increased 
coverage of the wage component of income, as described earlier. 


The equation for YAS was fitted using annual data. 


1950-1965 
YAS = .8153 (YP) - 1974.74 (293) 
(71.99) (6.81) 
SEE = 324.4 R2 = ,997 D/W = 1.52 


Similarly to WAS and NWAS, the quarterly values are obtained by 
using the annual coefficients from this equation with quarterly 
values of YP and the constant term. *? 


The four class variables, YAS;, are obtained using the exoge- 
nous ratios, 


VaR =e VAS a AVAS 
ik ih 


derived from interpolating the annual series, calculated from the 
Taxatton Statisttes and shown in Chart 7. The Y; are in every 
way Similar to the other ratios of this sort discussed above. 
Classes 1 and 2 display the effect of the movement of taxpayers 
and income into and out of the respective groups, with Class 3 
yet to ‘level off<7) Three (of the foursratios aresusedyto-obtain 
YAS, according tonequatrons. (2.9)" tomate )r 


““Thateis athe quarterly value of the annual constant term, which would 
be:-493.69. 


40 


Chart 7 


PROPORTION OF TOTAL ASSESSED INCOME 
IN EACH INCOME CLASS 


(YAS;/YAS) 


1950 1955 1960 1965 1967 


4] 


C. Econometric Results 


1. Model 1 
1952-4065 
TPS = 1.178 (2/3 AW + 1/3 AW, _,) 
(07-21) 
Gia) 
=A -5 
23.036) 01Du or) VAWERG 841 161026 eee W © 
jena jez *Y 
SEE = 21.1 R2 = .979 D/W = 1.80 
1952-4965 
-4 ‘1g 
TPO = .285 Ql = ANW,., + .841 Q2 Z  ANW. 
(29.93) j=-1 (88.28) 5-22 J 
(1.4) 
=6 <7 
+ .284Q3 5 ANN. + .249Q4 Z  ANW. 
(29.81) j=-3 J (26.10) j=-4 J 
SEE = 11.5 R? = .983 D/W = 1.38 


If we combine the two equations to give TP, a residual analysis 
OrethesresultayieldseaecEback 25.15 ind: catino,that much of ethe 
error in each equation is offsetting. Combining the equations 
thus may improve our chances of getting a good estimate of 

Tee = TPS ae PO. 


In equation (1.2) one would expect the sum of the coefficients 
to be approximately equal to 1, with a positive coefficient on 
the first term and negative on the two refund terms. The latter 
expectation is fully satisfied, but the sum of the coefficients 
1ssJ05,9 ther extra Ss) perecent of accrualcelseattribupaplesto 
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CORRECTION 


Page 42, equation (1.2) is: 


1952-4965 
TPS = 1.178 (2/3 AW + 1/3 AW, ,) 
(107.21) 
ath “5 
- 036 QL E AW. - 6116. Q2 AW, 
(6.84) j=-1 J, 4(21 Sipe 42 J 


SEEe= 2lad R2 = .929 D/W = 1.80 
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1€ we combine the two, equations to) give TY. & gweidusd. analysis on 
of the redult yields a SEE of 23,1, (mtdcetiing that auch of the 

*#tror ih gach equation if. bt therting. Cog teheg the wguations 
thus may {eprove our Chatged wf getting a bail estinate of yo seen 
TP «= TRE TPL, 


in chun: A ihe (1.2) one woald expect the sum of the coedPieients if 
to be approximately equal te 1, with a positive. coeffichest on sa 
the first term and negative git the two relia terns. The latter = | 
expectation is fully satisfied, byt the Ggm of the coefficients : 
is 1,03. ‘The extra 3 per cdnt wf wecrusig bs attributable to 


an underestimate of AW because of discrepancies between the figures 
in the Tazatton Statistics, upon which our independent variables 
are based, and the national accounts figures, which we are attempt- 
ing to estimate. Chart 8 shows annual personal income tax collec- 
tions as recorded in the Nattonal Accounts, The Canada Gazette, 
Part I** (which contains the budgetary figures issued monthly by 
the Department of Finance), and the Taxatton Stattsties. 


The difference between the Nattonal Accounts and the budgetary 
figures results from Quebec tax collections. The difference be- 
tween Taxation Statistics and the budgetary figures?° is due to a 
problem of coverage. Taxatton Statistics is based on a sample of 
total tax returns filed to the first of December of the year fol- 
lowing the tax year. In aggregate, the number of returns analyzed 
equals about 6 per cent of the total. This sample is drawn from 
a population that falls short of the total number of taxpayers by 
under 1 per cent. The armed forces are not included in the sample, 
and the statistics do not reflect subsequent adjustments to the 
initial assessments. However, the overall effect of these exclu- 
Sions on the population statistics is thought to be minimal. A 
more significant problem, which no doubt accounts for much of the 
understatement of tax collections in the Taxation Statistics, is 
the portion of income and tax collections not reported on tax 
returns. There is no measure of how much tax this represents, but 
in some cases it could be significant. As a result, our indepen- 
dent variables based on the Taxation Statistics are understated 
relative to the dependent variable based on national accounts 
data.*° 


A similar effect is observed in equation (1.4). One would 
expect the coefficients on the four quarterly liability terms to 
be .25 if there were no year-end adjustment payments. The average 


2"*The Canada Gazette, Part I, issued weekly by The Queen's Printer for 
Canada. The budgetary figures are published subsequently in the Publte Accounts 
of Canada. 


*°The difference over this period is on average equal to 6 per cent of bud- 
getary revenues. 


*®Indeed, the difference between the national accounts figures and the data 
derived from the Taxatton Statisttes averaged 12.7 per cent of the latter series 
over the 1950-1966 period. Coefficients that sum to about 1.13 are therefore 
to be expected. 
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Chart 8 


TOTAL PERSONAL INCOME TAX COLLECTIONS 
ON THREE ACCOUNTING BASES 
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value of the coefficients is substantially higher than .25, sup- 
porting our suspicion that accruals, based on the Taxation Statis- 
ttes, are understated. 


Two additional variables were tried in equation (1.4) in an 
attempt to capture the effects of large deviations from our as- 
sumption that all nonwage taxpayers base their quarterly instal- 
ments on the preceding year's actual liabilities, instead of on 
an estimate of the liabilities of the current year. The first of 
these variables, (ANW_4 - ANW)*, has non-zero values only when the 
term 1S positive. (ANW_4 - ANW)+ expresses the fact that when 
many individual nonwage incomes are declining more nonwage tax- 
payers will probably choose to base their tax payments on an esti- 
mate of the current year's income than when such incomes are rising, 
not (as we had assumed) on the previous year's accruals. If so 
equation (1.4), estimating tax payments in terms of the previous 
year's income, will be an overestimate of the tax actually payable. 
The coefficient on this variable should be negative and close 
to 1. As it turned out, the expression has non-zero values in all 
quarters of 1953 and 1954, in the second quarter of 1957, the 
fourth quarter of 1962, and the first quarter of 1963. The coef- 
ficient was negative whenever the variable was used in the equa- 
tion, but always had a value much less than 1. This would seem 
to indicate that not all nonwage taxpayers switched between tax- 
paying options, either because they were unwilling or unable to 
makewanvaccurate forecast of the ‘current year's tax liability on 
which to base their tax payments. Gains would not have been large 
for many such people and we suspect that most of them regarded the 
benefits as not worth the effort. The term was never very signifi- 
cant and did little to improve our equation. 


The other variable we tried represented an attempt to capture 
the nonlinear effect that cyclical changes in income have on the 
expected size of second-quarter nonwage adjustment payments. The 
variable used was 


=5 -5 -9 
ee ee ae cee, (ANW, |.) ] 


The bracketed expression will vary around the value of 1 depend- 
ing primarily upon whether nonwage incomes are rising (>1), 
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falling (<1), or remaining steady (=1).. Of ‘course; tax’ structure 
changes will also affect this ratio, possibly offsetting income 
changes. The usefulness of the term is reduced because of this 
possibility. s However, sit .ewitneawol Vien tax) strauctune accruals 
are rising over the previous year's accruals because of income 
changes, more quarterly instalments will be based on the preceding 
year's liabilities. This switch of taxpaying options will cause 
make-up payments in the following year to be higher than they 
otherwise would have been. The variable is designed to capture 
these changes in tax collections due to fluctuating make-up pay- 
ments, concentrated primarily in the second quarter. Highly col- 
linear with the main second-quarter term, the variable raises the 
standard error of the coefficient on this latter term quite sig- 
nificantly. We did not use the variable in our final model since 
it contributed little to the explanatory power of the equation 
within the data period. 


2. Model 2 


The estimated equation giving total tax collections, TP, 
directly 1s: 


1052-4Q65 
TR 2a e105 (2/3 BAY ly 3 oe) 
(9731) 
(242) 
aA BS 
SOOT SAY; r 
Qa me 041 Qo AY 
(1.20) j=-1 (7.41) j=-2 
SEE = 27.9 R? = .972 D/W = 1.77 


Heresy as in equations (12) and (124)>) the coeftfierent on thesac= 
crual term is greater than the expected 1. The understatement 
of AY represented by the enlarged coefficient is approximately of 
the same magnitude as that obtained from AW and ANW, supporting 
the previous arguments. 


The second-quarter adjustment term is positive, reflecting 
the preponderance of make-up payments on ANW relative to refunds 
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on AW in this quarter. The first-quarter refund term is negative, 
but the low coefficient and t-value suggest a near balance of 
refunds and make-up payments during this period. 


The standard error of the estimate of TP is $23.1 million 
from Model 1 and $27.9 million from Model 2, or, 2.8 per cent and 
3.3 per cent of the average quarterly TP in 1965. Both models 
should predict well. Depending upon one's objectives, each model 
has its uses. Much of the improvement possible in both sets of 
equations will come from improved data. The basic specification 
is fairly straightforward as the tax structure is given quite 
explicitly in tax law. Additional experimentation must be under- 
taken to improve the specification of a number of the supporting 
equations, such as those for NT, YAS, WAS and NWAS, and, finally, 
exemptions could be made endogenous. 


D. Models and Variables 


1. Model 1 


4 
ee We RW) [WASMe (NTW, )CWEXD ue (i= Ie 25 284) 


i=1 
-4 
: = 1. SY a ms Wirwae 
OS TPS els Sane, Se A Wie tamle aS AW 4) 036 Q ul 
Jian! 
-5 
=e 1600 saan a Ware 
2 oe E+] 
4 ——— 
13 ANW = & RW. [NWAS . : (NTNW, ) (NEX. )] = RDC (DIVE) 
i=l 
Ge) 
4 =5 
.4 TPOR= ‘ a : 
1 VAS So) Q 2 5 ee + 941] Q, ale, ue 
I= =- 
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-6 -7 
+ .284 Q. 2 oe + .249 Xu ANW 
Je ig 
NTs i= 9279508 (NE)U+025¢44 5m Gl yo59) 
WAS/WSSL = .4339 (NU/NL) + .002 (Tyg59) + .8450 


NWAS = .3555 (NW) 


NT, = N, (NT) 
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WAS, = W, (WAS) 


WAS, = W, (WAS) 
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NWAS | = NW, (NWAS ) 


NWAS, = NW, (NWAS) 


NWAS,, = NW, (NWAS) 
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Ll 9 NWAS, = NWAS - 2 NWAS. 
4 : af 
i1=1 
1.20 NTW, = NT, [WAS,/(WAS, + NWAS,)] 
ial NTW., = NT, [WAS ,/ (WAS, + NWAS.,) ] 
Lee 2 NTW_ = WA 
ao ie, Il S,/ (WAS, + NWAS..)] 
eS NT = NT A 
W, N 4 [W S,/ (WAS , + NWAS ))] 
eee NTNW, = NT - NTW, 
ie25 ae = - | 
N NW, NT NTW,, 
1326 NINW., = NT, - NIW., 
AW age NTNW = NT, - NtW) 
2. Model 2 
4 ———— 
2.1 AY = 2 RW, [YAS, - (NT,)(YEX,)] - RDC (DIVC) 
i=l = 
-4 
Dee) EPgR= LOS C2756 AY ne 1S AY 4? ae OT Q 2; 
jz-l 
-5 
Tae O4 1S Ott). ieee 
2 jee? t+ 
2 NT = 479500 (NE) <® (252445 (T1950) 
Sant! VAS@ = 2.0153 (YP) o- 493569 
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1 
DEG IN Cee N, (NT) 
ei NT. = Ne (NT) 
3 
Dts Ngee ee Ne Nee 
4 . i 
p=) 


2.10 YAS, = Y, (YAS) 


2 
heal YAS. = Y, (YAS) 
3 
Dae VON St GUNS ey Oh VGNS 
4 a4 1 


3. Vartables and Data Sources 


Much of the data is available on a tape created for the Bank 
of Canada Research Department Experimental Model (RDX1) and main- 
tained in the Research Department of the Bank. Reference to this 
source will be in the form RDX 12345, where 12345 is the tape 
location of the particular series being discussed. The Research 
Department maintains two additional tapes, a master databank tape 
containing about 6,000 time series and a special tax tape contain- 
ing some 700 series. Where variables are not entered on the RDX 
tape reference will be made to the databank tape or the tax tape 
in the form DB 12345 or TT 12345, respectively. Variables marked 
with an asterisk are discussed further in the data appendix, pages 
138 to 162. All money magnitudes are in millions of current dol- 
lars, unless otherwise indicated. 
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2-1-2 CORPORATION INCOME TAX ACCRUALS 


Aye total Corporation Income Tax Accruals 


Unlike almost all other government tax revenues, corporation 
direct taxes are recorded in the Wational Accounts on an accrual 
basis. In this subsection we present four estimating equations 
for corporation income tax accruals. We constructed the first 
two equations, (2) and (2'), to estimate total corporation accruals 
as they appear in the National Accounts (TCA, RDX 1352); and the 
second two, (3) and (3'), to estimate TCA net of provincial log- 
ging and mining taxes (PLMT, RDX 11626). In section 2-3-2-6 we 
explain the equation that converts our accrual series to a collec- 
tion basis. From our accrual and collection equations the cash- 
budget item can be derived. It consists of corporation taxes ac- 
crued but not collected. 


In modelling corporation income tax accruals we followed the 
procedure used to explain all of our tax revenue series. We cal- 
culated a weighted tax rate and used the product of this rate 
with an appropriate base as the independent variable in the regres- 
sion equation. 


The weighted corporation tax rate is easier to calculate than 
that for the personal income tax, since there are only two mar- 
ginal corporation rates at the federal level?’ and a Single rate 
at the provincial level. We calculated two sets of weighted rates, 
RPC1 and RPC2, which include both federal and provincial levies. 
Computational methods and values for these rates are given in the 
data appendix. Chart 9 shows RPC] and RPC2 from 1952 to 1967.2 
The difference between the two series is that RPCl is a weighted 
marginal rate, assuming that all corporations taxed at the high 
rate pay that rate of tax on their total taxable income, while 


*7Corporations pay 21 per cent on their first $35,000 of taxable income 
plus 50 per cent on the amount over $35,000. These rates include a 3 per cent 
levy for the old age security tax. In addition corporations were subject to a 
3 per cent surcharge in 1968 and 1969. 


781964 is the last year for which the tax data needed to derive our weighted 


rates are available. Rates shown for 1965, 1966 and 1967 are therefore estimates 
obtained by extrapolation. 
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Chart 9 


WEIGHTED CORPORATION INCOME TAX RATES 


RPCl = weighted marginal rate 
RPC2 = weighted average rate 


1952 1955 1960 1965 1967 


Sy 


RPC2 is a weighted average rate. One would expect, therefore, 
that the use of RPC1 would overstate accruals. Allowance was made 
for this by calculating as a separate variable (D3), the approxi- 
mate amount by which TCA would be overstated, and by adding D3 to 
TCA in the regressions that use RPCl. Construction of D3 is out- 
lined in the data appendix. 


The base we used is taxable corporation profits (PCT) avail- 
able from Taxation Stattsties, Part Two (Corporations).*° Our 
values for PCT were generated endogenously using national accounts 
corporation profits (PC, RDX 226). PC, which is endogenous to 
RDX1, should be available from a comprehensive macro-model. Tax- 
able profits was used as the base because it is more Ginec cy, 
related to tax liabilities than is PC. National accounts profits 
include income that for tax purposes is not included in the tax 
base.°° PC also is net of current year losses, while PCT excludes 
some prior year losses as well. Our available data for PCT on a 
calendar year basis end in 1963. The annual Geeression ot Pelton 
PC and a time trend from 1950 to 1963 performed quite well as 
shown below. 


1950-1963 
PGla= 759] PG 4el. 2671 Te 500.5346 (ie) 
(24552) (S200) (6.85) 
SERu=—7 766 R2 =..997 D/W = 1.98 


wheres! equals: 1) in 1950592 an) 1951, ete, 


? Taxation Statisties, Part Two (Corporations) issued annually by the Depart- 
ment of National Revenue. See the 1966 volume (containing 1964 statistics) 
Historical Table 1A, p. 69, column 5. Taxation statistics for subsequent years 
appear in Corporation Financtal Statisties and Corporation Taxation Statistics 
issued by D.B.S., catalogue nos. 61-207 and 61-208, respectively. 


*°These items include such tax deductions as: depletion allowances, 
provincial mining and logging taxes, provision for losses and additions to 
banks' inner reserves, and charitable contributions. 
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Quarterly estimates of PCT were obtained from the equation 
ROT ee OO LEP Crete tO LOG: heel Seales 57, (1') 


where PC is the quarterly series and T is now a step function 
equals COmel sain allequarters oOtel950.. 28ineall quarters of e951, 
Cec, 


tf the #series for RePGIy RPG2 and DS are calculated, correctly. 
one would expect a coefficient of 1 and a high R* in the TCA 
equations, regardless of which of the two structures are used. 
The estimated equations appear below. 


1952-4965 
TCA + D3 = .9816 RPCl (PCT) (2 
(245.5) 
SEE = 12.58 R2 = .982 D/W = 1.19 
TCA = .9855 RPC2 (PCT) (2") 
(2311) 
SEE = 12.79 R2 = .979 D/W = 1.25 


These results are encouraging. The fit is good although the pat- 
tern or the residuals 1s not satistactory. The -coctticrent=1s 
slightly less than unity in both cases, but this may be so because 
certain classes of corporations are subject to special tax rates. 
For example in 1964 investment companies paid at the lower rate 
(21 per cent) on their entire taxable income and non-resident- 
owned investment companies paid at an 18 per cent rate. In ad- 
dition electric, gas, or steam utilities were taxed at reduced 
Fates on specified parts of their income. Our failure to take 
such special rate structures into account results in an over- 
statement of our weighted-rate series. As a final check on the 
ICAS equations wesused them tosforecast quarterly corporation 
income tax accruals for 1966 and 1967. The results are shown in 
Table 3. Both equations forecast well, with equation (2') per- 
forming only marginally better than equation (2) in 1967. 
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Table 3 


TOTAL CORPORATION INCOME TAX ACCRUALS 1966-1967 
(Millions of dollars) 


Actual Forecast Values Forecast Forecast Values Forecast 


Values* Equation (2) Error Equation (2') Error 


1966 Ql 462 502 +40 505 +43 
2 626 614 =42 611 -15 
3 559 531 -28 532 27 
4 605 587 218 586 -19 
Year 2252 2,234 iG DISA eng 
1967 Ql 441 464 +23 469 +28 
2 604 585 -19 585 acts 
E 555 555 0 556 +1 
4 608 595 13 594 ay 
Year 2,208 2,199 “9 2,204 -4 


* Nattonal Aecounts— Quarterly, Table 5, line 4. 


Table 4 


TOTAL CORPORATION INCOME TAX ACCRUALS 
LESS PROVINCIAL LOGGING AND MINING TAXES 1966-1967 
(Millions of dollars) 


Actual Forecast Values Forecast Forecast Values Forecast 
Values* Equation (3) Error Equation (3') Error 
1966 Q1 437 495 +58 497 +60 
2 610 605 -5 602 -8 
5 552 D5) -29 524 -28 
4 598 ew Ae) -19 Sian -21 
Year NOY Dy PAY +5 72. XO) +3 
1967 Ql 414 457 +43 462 +48 
2 596 Bal, -19 Sia. -19 
3 545 Bay, +2 548 +3 
4 602 586 -16 585 -17 
Year EMS Po MOM +10 72 NILE +15 


* Nattonal Aecounts— Quarterly, Table 5, line 4 minus PLMT (RDX 11626), 
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To explain corporation tax collections (2-3-2-6) and to dis- 
aggregate by level of government our corporation accrual series 
must be net of provincial logging and mining taxes, PLMT. Subtract- 
ing PLMT from TCA and reestimating equations (2) and (2') we get 
the following results: 


1Q52-4065 
TCA - PLMT + D3 = .9679 RPC1 (PCT) (3) 
(195.6) 
SEE = 15.57 Ren 073 D/W = 1.42 
GAN ePEMT a= ,0 sla RPCOe (EET) (3') 
(7392) 
SEE = 16.34 R2 = .967 D/W = 1.56 


The goodness of fit has decreased slightly although there has been 
some improvement in the pattern of the residuals. Excluding PLMT 
from TCA does not appear to worsen the forecasting ability of the 
equations to any large extent. The PLMT series is on a collection 
basis and most of the annual figure is concentrated in the first 
two quarters. Some experiments were made with quarterly dummies 

in an attempt to improve the performance of the equations but the 
results generally were less satisfactory than those from the equa- 
tions presented. While more experiments are currently underway, at 
present the accrual equation used in RDX1 is equation (3') above. ?? 


B. Federal Corporation Income Tax Accruals 


We attempted to explain federal corporation accruals (FCA) 
in a manner analogous to our explanation of total corporation 
accruals. The results are presented in equations (4) and (4'). 


*1The rate used in RDX1 is RPC2. However, since no other corporation tax 
rates appear in the model, RPC2 is entered simply as RPC (RDX 11007). 
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1952-465 


FCA + D3 = .9455 FRPCl (PCT) (4) 
(203-1) 
SEE = 12.61 R2 = .954 D/W = 1.50 
FCA = .9478 FRPC2 (PCT) (4') 
(188.6) 
SEE = 12.89 Rem nodG D/W = 1.48 


FRPC1 and FRPC2 are the weighted marginal and average federal 
rates of corporation tax. They are equal to RPCl and RPC2 less 
the weighted average of federal abatement rates and any levies in 
excess of the abatement rate imposed by provincial governments. 
See data appendix pages 152-153 for values of FRPC1 and FRPC2. 


In equations (4) and (4') the fits are good and the patterns 
of residuals satisfactory although the coefficients are disappoint- 
ingly low, being about ten standard errors away from their expected 
values of unity. While the forecasting performance of these equa- 
LIONS iswsatisfactorye1tlis not nearly asegood as thateot thelcn 
equations. Equation (4) understates actual FCA by $53 million 
(3.12 per cent) in 1966 and $46 million (2.82 per cent) in 1967. 
Forecasts using equation (4') are also too low by $54 million in 
1966 and by $41 million in 1967. 


The problem involved, in attempting to estimate federal 
corporation tax accruals by using structural equations such as 
those outlined above, is that we do not know how accurately the 
federal accrual figures reported in the National Accounts reflect 
true federal accruals. The only source of quarterly tax accrual 
data available prior to publication of Taxation Statistics is the 
corporation profits survey.°?” Firms responding to this survey 
report only the quarter's additions to current liabilities for 
total corporation income taxes. Therefore, no source of data 
exists from which to build up a series for federal corporation 
_ tax accruals. 
32Corporation Profits issued quarterly by D.B.S., catalogue no. 61-003. 
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In@section@s seo) a rationale is presented tor calculating 
provincial corporation tax accruals based on our a priori knowledge 
of the tax structure. If such a procedure is followed, we would 
obtain federal corporation accruals as a residual, denoted as 
FCAR. This series is presented in the data appendix on page 160. 
FCAR does not correspond to the national accounts series, FCA, but 
there is no reason why these two series should be identical. 


We thus have two series for federal corporation tax accru- 
als——FCA, which corresponds to the series in the National Accounts 
and which we estimate by equation (4) or (4'), and FCAR, which is 
the difference between the TCA series in the Nattonal Accounts 
and our theoretically constructed PCA series defined in section 
3-1-3-1 below.?° We present in section 2-3-2-6 two estimated 
equations for federal corporation tax collections, one based on 
FCA and the other based on FCAR. 


Cor rOoVvinciad Corporation Income Tax Accruals 


Provincial corporation tax accruals are explained in detail 
in section 3-1-3-1. 


2-1-3 NON-RESIDENT WITHHOLDING TAX 


In deciding to include the withholding tax in our federal 
tax Sector, we considered several factors.) First. this tax 4s 
not a major source of revenue to the federal government——-in 1966 
it yielded $203 million or 2 per cent of total federal revenues, 
and only 1 per cent prior to major changes in 1960. Second, as 
a short-run policy instrument, the value of the tax is limited 
due to its international aspects and the treaty negotiations that 
must precede any short-run discretionary rate change or base 
changes. Even if a non-resident withholding tax were more flexible 


33If we use the FCA series then provincial corporate accruals must be 
determined residually. We thus have a PCAR series as well as a PCA series and 
the following identities must hold: 


TCA = FCA + PCAR 


TCA = PCA + FCAR 
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for policy purposes, the relatively small amount of revenue in- 
volved implies a minimal impact on the economy. Over the longer 
run, however, major changes such as those initiated in 1960 will 
have some effect, and since a good estimating equation was not too 
difficult to find we decided to include it among the federal tax 
equations. 


A withholding tax of 15 per cent (with some exceptions noted 
below) is levied on the gross Canadian income of non-residents 
received in the form of dividends, interest, estate or trust in- 
come, management fees, gross rents, royalties, and alimony. The 
withholding tax on film payments is 10 per cent. EXCeptrtonred 
number of special rates and exemptions, which applied to some 
dividend and interest payments prior to the 1960 changes, the tax 
has changed very little during the postwar period. Before 1960 
dividend payments by a wholly-owned subsidiary of a U.S. company 
were taxed at 5 per cent. Interest payments on bonds of, or guar- 
anteed by, the federal government were exempted completely, as well 
as all interest payable in foreign exchange to non-residents. In 
1960 the dividend tax rate applicable to U.S. subsidiaries was 
increased to 15 per cent and the main interest exemptions were 
cancelled. Various other exemptions and special rate categories 
give an effective rate of tax on this income of less than 15 jarene 
cent——in 1965 the average effective rate was about 12 per cent.°* 


No data were available with which to construct a weighted 
average of the various rates applied to each of the income compo- 
nents, so we used a constant 15 per cent rate for the entire 
estimating period. We obtained from the Department of National 
Revenue a detailed breakdown of the tax base for 1965 and 1966. 
This revealed that interest and dividends accounted for 81 pen 
cent of the tax base in these two years, and if royalties were 
included the remainder amounted to less than 10 pexacent.. It 
seemed possible, therefore, that our tax base need be composed 
only of dividend and interest payments—in any event interest and 


*#9n 11965 rae10 per cent rate on dividends paid by a company having a pre- 
scribed degree of Canadian ownership was introduced. Also certificates of 
exemption were issued to certain non-residents for interest on bonds and 
debentures payable after June 13. These changes were not significant during 
the period we used, but should be considered if the data period extends beyond 
£965; 
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dividends are the sole published components of the withholding tax 
base. The time series of dividends paid to non-residents gross of 
the withholding tax (DIVF, RDX 227) is available from the Nattonal 
Accounts, while interest payments net of the tax (INT, DB 3716) 
can be obtained either from the Nattonal Accounts or from the 
balance of payments statistics.*° To provide our tax base, the 
interest series was divided by the factor (1 - .15) and then added 
to DIVF. The use of a constant tax rate and a tax base restricted 
to interest and dividends means that the coefficient will be un- 
likely to take on the value of 1 as we would have expected if 

a weighted rate and the true base had been used. Instead, the 
coefficient will reflect the net effect of having a rate higher 
(<1) and a base lower (>1) than the true values. 


The dependent variable, quarterly federal withholding tax 
revenues (TW), is composed of the budgetary collection series 
(DB 4006) shifted back one month to conform more closely to the 
flow of interest and dividends. This puts TW essentially on an 
accrual basis. A dummy variable is included to measure the effect 
of the 1960 changes. Thus 


1Q54-4Q65 
EW 88d 9 Ge TG 2e(D) OC) (1) 
(41.95) (4.95) 
SEEG=S a1 R? = .882 D/W = 1.72 
where: 
Xa Ses LD Vibe oN Cle =: eel5)) | 
D = a dummy variable with a value of 1 in all quarters 


of 1954-1960, zero elsewhere. 


The coefficient of .8819 on X1 shows that the effect of using a 

constant tax rate of 15 per cent, greater than the average effec- 
tive rate, is more important than having a base equal to only 80 
per cent of the actual base. Predictably the coefficient on the 


**canadian Balanee of International Payments and International Investment 
Posttton issued annually by D.B.S., catalogue no. 67-201. 
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dummy variable is negative and gives some indication of how wide- 
spread the effects of the 1960 changes in the tax were. 


We also ran the equation with a variable QDI Ch) wheres ts 
a time trend, to see if there had been any significant change over 
this period in the relationship of dividends and interest to the 
other components of the tax base. The variable was not significant 
and had very little effect on the equation, suggesting that there 
had been no major shift in the tax base components relative to the 
tax liabilities; hence we did not use it. 


2-1-4-1 CUSTOMS DUTIES 


If rates of import duty influence behaviour, there will be 
substitution over time in the pattern of imports with untaxed or 
lightly-taxed items substituted for relatively higher-tariff goods. 
If trade-flow statistics are not divided into categories corre- 
sponding to different tariff rates, it will be difficult to obtain 
a weighted average tariff rate that remains accurate when one type 
of good is substituted for another. We are therefore trying to 
obtain trade statistics that correspond as closely as possible to 
the duty categories. In the meantime, since the meantime may be 
a long time, we have developed for use in macro-models approximate 
relationships, which we offer with misgivings. 


In RDX1 all taxes and government revenues are in current dol- 
lars, while all private expenditure is in constant dollars. Since 
current-dollar merchandise imports are the base for import duties, 
our equation must use constant-dollar merchandise imports (MG, 

RDX 9147) multiplied by the implicit price deflator for these 
imports (PMG, RDX 9145). We used only imports of goods because 
tariffs do not apply to service imports. 


Three equations are presented. The first 1s a simple regres= 
sion of customs duties on current-dollar imports, a specification 
that is only appropriate when the weighted average rate of import 
duty has been constant over the data period. Our first specifica- 
tion also ignores the effects of the 1962-1963 import surcharges. 
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1Q50-4Q65 


TCUS = .090 (MG) (PMG) (1) 
x (7.37..9)) 
SEE = 12.6 Regen S12 D/W = .486 
where: 
TCUS = import duties (RDX 21573) 
MG . = imports of goods, 1957$ 
PMG = implicit price deflator for current $ MG, 1957=1 


The coefficient .090 tells us just what we could have discovered 
by dividing the mean of TCUS by the mean of (MG) (PMG), that the 
average rate of duty over the whole period was 9 per cent, 


In calculating equation (2) we adjusted for the impact of the 
1962-1963 surcharges. This was done by constructing a variable 
SUR (RDX 11010), the weighted average rate of surcharge with 
weights based on the structure of imports just before the surcharge 
was introduced. We used this variable multiplicatively with (MG) 
(PMG) expecting a coefficient of approximately 1 if no substitu- 
tion of unsurcharged for surcharged goods occurred during the sur- 
charge period. 


1Q50-4Q65 


TCUS = .089 (MG) (PMG) + 1.035 (SUR)(MG)(PMG) (2) 
(88.3) (4.9) 


SEE = 10.9 Rea 862 D/W = .327 


The coefficient of 1.035 on the surcharge variable indicates that 
no significant substitution against the surcharged goods occurred 
during the surcharge period. The Durbin/Watson statistic reflects 
a string of positive residuals from 4Q51 to 4Q60, and primarily 
negative residuals at the end of the data period. Negative resid- 
uals are so predominant at the end that the equation overestimates 
TCUS by an average of 15 per cent in 1965. Clearly the weighted 
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average rate of duty has been declining throughout the period, 
either because of statutory rate changes (which were not large) or 
substitution of lightly-taxed for heavily-taxed items in the import 
mix. 


Since the forecasting properties of the linear equation, 
equation (2), with an assumed constant duty rate are so unsatis- 
factory, we developed an alternative that should forecast much 
better in the short term. This third equation contains a quadratic 
term in imports. If the quadratic term receives its expected 
negative sign, then the resulting equation takes account of contin- 
uous substitution against the highly-taxed items. The equation 
also contains a first-quarter term, proportional to imports, in- 
tended to capture the apparent first-quarter bulge in lightly-taxed 
imports. 


1Q52-4Q65 


TCUS = .1201 (MG) (PMG) - .000019 [ (MG) (PMG) ]? 


(61.1) (16.2) 
G3) 
+ .9876 (SUR) (MG) (PMG) - .0046 Ql (MG) (PMG) 
(10.8) (4.1) 
SEE = 4.69 Re =99 963 D/W = 1.04 


Equation (3), which is employed in RDX1, has a markedly better fit 
and much less autocorrelation of its residuals than has equation 
(2). The danger with equation (3), of course, is that it will 
produce ridiculous results if extrapolated far enough beyond the 
estimation period. Estimated customs duties would become negative 
by the time constant-dollar imports of goods reached $6,500 million. 
Either the equation has to be reestimated every year (and even 

then only used for short-term forecasting) or an adequate, weighted 
tariff-rate variable must be constructed. In the meantime, equa- 
tion (3) will have to do. 
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2-1-4-2 MANUFACTURERS' SALES TAX 


Untiiel963o"theesalesstax ratesote ll perecent, applied to all 
non-exempt goods. The primary exemptions were most foods, fuels, 
construction materials, machinery and equipment used in the pro- 
duction of goods, and materials incorporated into manufactured 
goods. The June 13, 1963 budget proposed the removal, by stages, 
of the exemption for construction materials and machinery and 
equipment. The rate on these items was set at 4 per cent from 
June 14, 1963 to March 31, 1964, 8 per cent until December 31, 
POO44pandeac thes tulle Ti per cent thereatters The fall” budget 
of 1966 raised the regular rate from 11 to 12 per cent from Janu- 
ary 4 T9675 )but lett at» lleper cent the rate applicable ‘to. con- 
struction materials and machinery and equipment. This budget 
proposed the complete removal, in stages, of the tax on production 
machinery and equipment. The rate on these items was reduced from 
DISCO Oper cent on April 1, 1967, and*became zero-on June 2371967. 


Our forecasting equation should therefore have separate vari- 
ables for each of three major categories of expenditure now treated 
differently under the manufacturers' sales tax. In making our 
estimation, however, we have added together the terms for construc- 
tion and for machinery and equipment, since the investment vari- 
ables are strongly collinear and during the fitting period (we 
used data up to 4Q65) both types of investment received the same 
tax treatment. 


If the forecasting equation is reestimated using data from 
subsequent years, it should be possible to split the two types of 
investment now treated separately under the sales tax. Our present 
equation is based on a weighted average of construction expendi- 
tures and machinery and equipment expenditures as the investment 
variable, and the sum of consumer expenditures on durables and 
non-durables as the general consumer expenditure variable. The 
relative weighting of construction and machinery and equipment in 
the investment variable is 42:100, based on a Dominion Bureau 
Ot statistics (D.B.o.)eestimate of the proportion. ot totalcon- 
struction expenditures comprising taxable materials. 
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Our equation is thus 


TS = 


1Q55-4Q65 


.6327 (RSC)[(CD + CND)(PGNE)] + .5482 [(RSIM) (IME) (PGNE) 
(74.1) 


CND 


IME 


INRC 


IRC 


PGNE 


RSC 


RSIM 


RSIR 


(9.9) 


+ .42 (RSIR) (INRC + IRC) (PGNE)] (1) 


29 R2 = .943 D/W = 1.66 


federal sales tax collections (RDX 11270) 
consumer expenditure on durables, 1957$ (RDX 141) 


consumer expenditure on non-durables, 1957$ 
(RDX 140) 


investment in machinery and equipment, 1957$ 
(RDX 11306) 


investment in non-residential construction, 1957$ 
(RDX 11307) 


investment in residential construction, 1957$ 
(RDX 145) 


private GNE deflator, 1957 91) (RDX 9153) 


basic sales tax rate, applicable to consumer 
durable and non-durable expenditure (RDX 11025) 


tax rate applicable to machinery and equipment 
(RDX 11620) 


tax rate applicable to construction materials 
and building supplies (RDX 11621) 


The coefficients on both variables should be less than Tssince 


the federal sales tax is levied on the manufacturers' sale price 


> 
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while (CD + CND)(PGNE) is the value of final consumer expenditure 
(including federal and retail sales taxes plus retailers' margins), 
and the three investment series measure the total value of work 

put in place (including manufacturers' sales taxes and installation 
costs). In addition, a number of tax-exempt items are included in 
thiewexpendituressciies. 


2-1-4-4 EXCISE DUTIES 


We shall present here two equations, the first intended to 
picture the structure of the tax with some accuracy, and the 
second designed for use in a macro-model. Equation (2) does not 
contain the exact base for the excise duties, but tries to make 
use of an appropriate proxy series. Equation (1) uses constant- 
dollar expenditures on tobacco products and alcoholic beverages 
(both inflated by the consumer non-durable deflator) as indepen- 
dent variables, while equation (2) uses the sum of consumer ex- 
penditures on durables and non-durables inflated by their appro- 
priate price indices. The first equation is fitted over a shorter 
time period than the second since the quarterly expenditure series, 
disaggregated by commodity, is available only from 1956. 


1Q56-4Q65 

TEX = .165 BOOZE (PND) + .283 BUTTS (PND) (1) 
(4.9) (6.1) 

SEE = 5.30 R2 = .902 D/W = 2.60 

1952-4965 
TEX = .02299 [CD (PD) + CND (PND)] (2) 

(109.2) 
SEE = 5.60 R2 = .920 D/W = 1.78 
where: 
TEX = excise duties (RDX 2158) 
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CD = consumer expenditure on durable goods, 1957$ 
(RDX 141) 


CND = consumer expenditure on non-durable goods, 1957$ 
(RDX 140) 


BOOZE = consumer expenditure on alcoholic beverages, 
19579 5(DB=23510) 


BUTTS = consumer expenditure on tobacco products, 
1957$ (DB 2309) 


PD = implicit price index of consumer durable expendi- 
ture, 1957 = 1 (RDX 11384) 


PND = implicit price index of consumer non-durable 
expenditure, 1957 = 1 (RDX 11423) 


The additional structural detail of the first equation does 
not achieve a high payoff in terms of goodness of fit, presumably 
because the detailed expenditure data are not very reliable: 
Equation (2), based on total consumer expenditure on durables 
plus non-durables, fits well and apparently has reasonable error 
properties. It is used in RDX1. If excise duties were increased 
enough to shift consumption away from the excised goods, the 
Straightforward use of equation (2) would naturally be dangerous. 


2-3-2-6 CORPORATION INCOME TAXES ACCRUED BUT NOT COLLECTED 


Equations for total corporation tax accruals GOA eeand 
federal corporation tax accruals (FCA) were presented in section 
2-1-2. To determine corporation taxes accrued but not collected, 
we require equations to explain corporation tax collections, both 
total (TCC)?°® and federal (FEC). Then by, subtracting TCC from 
TCA and FCC from FCA one can determine the items required for the 
cash budgets of the federal and provincial governments. 


**Both of these series are net of provincial logging and mining taxes 
(PLMT, RDX 11626). 
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Aye Lota: Corporation Income Tax Collections 


In constructing the collection, equationsseveral “features ‘of 
the stax) law have: to be considered; The ‘taxation year' of a cor- 
poration coincides with its fiscal year. During the taxation year 
a corporation pays taxes in regular instalments, each instalment 
beimvoeasprescribedsamountsot e1cher (il) )etheractual’ accrued tax 
liability of the corporation for the preceding taxation year or 
(2) an estimate of accrued tax liability in the current taxation 
year. After paying the required number of instalment payments, 
the corporation must make adjustment payments based on the dif- 
ference between, actual “liabilities vincurred in the taxationsycar 
Im@questioneand total tax paid=on account for that year: 


Although the basic rules for payment of taxes have not 
changed, since 1962 they have often been amended. These amend- 
ments have altered the timing of payments and the fraction of tax 
ivabulitiessdue inveach instalment. Tables> is .a simplyfiedsexpo- 
sition of the number, amount and timing of instalment and adjust- 
ment payments made by corporations as amendments to the rules of 
payment have occurred. 


Tax payments are usually made on the last business day of the 
month in which they are due and, as a result, are recorded as tax 
collections in the following month. Our equation must take ac- 
Count fatnis sGecordimo lac, 


The collection equation is constructed on the assumptions 
that all corporations have fiscal years ending on December cy aes 
that the figures recorded as tax accruals in the Wattonal Accounts 
actually represent a corporation's tax liability for the relevant 
taxation year, and that all firms make their interim payments on 
the basis of their actual taxes in the preceding taxation year 
rather than on their estimate of their tax liability for the cur- 
Ten tayiear. 


>7Because the fiscal years of the chartered banks end on October 31, we 
constructed an equation to deal separately with tax collections from banks and 
other corporations. Since the split did little to improve the explanatory power 
of the model, we present here only the aggregate model based on the assumption 
that all fiscal years end on December 31. 
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The detailed collection equation from 1953 to 1971 is pres- 
ented in Table 6. This equation is extremely complex due to 
changes that have occurred in the legislation since 1963; and an 
examination of the terms separately, quarter by quarter, is help- 
ful. As an example of the procedure we employed, consider the 
term for the second quarter of 1965. The assumption is that all 
corporations have fiscal years ending December 31, 1965. Thus 
their payments schedule would be that shown in the fourth row of 
Table 5. In the second quarter of 1965 corporations pay two- 
twelfths of liabilities accrued in 1964. Because of the recording 
lag, however, only one-half of their payment is entered as having 
been made in the second quarter. Thus we get the first term of 
our sum: 


-5 
yale q[ on aie 
=? 


The second term in the sum takes account of the adjustment 
payments made in 1965 for taxes paid in 1964. One-half of the 
difference between accrued liabilities in 1964 and payments in 
1964 (which were based on accrued liabilities in 1963) is to be 
paid in March and the other half in April 1965. Because of the 
recording lag both of these payments are entered as collections 
in the second quarter of 1965. Therefore the expression for the 
adjustment payments is: 


-5 23 
TCAs Se TCC 
x =a! 


The summations appearing in the other cells of Table 6 are derived 
in the same way. 


We used our accrual series, appropriate quarterly dummies 
and the relevant algebraic transformations from Table 6, to con- 
struct the variables Xl, X2, X3 and X4, from 1953 to 1967. Each 
of these variables represents the appropriate quarterly term of 
the collection equation, for example: 
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12/11 in 4Q64, zero elsewhere 


Fitting the equation to quarterly accrual and collection data 
for the 1953-1965 period yielded the following result: 


1Q53-4Q65 


TEGu= TP 00640X 1) 1 0125)%2) 1 0667-X5 + 298080X4. (1) 
(50.7) (61.2) (55.2) (51°35) 


SEE = 25.92 R2 = .916 D/W = 1.16 


Coefficients are all close to their expected value.of unity. 
The equation was used to forecast total corporation tax collections 
fore) Goonand. 1967. We present the sresults,in Table.7. |inesper— 
formance of the equation is quite satisfactory except for the 
second quarter of 1967. If in 1966 corporations had switched the 
base on which instalment payments are calculated from the prior 
year's accruals to the current year's estimated liabilities, then 
we would expect to get an overestimate in the third and fourth 
quarters of 1966 and the first quarter of 1967, and an underesti- 
mate in the second quarter of 1967. This is the pattern we observe 
in the forecast period. We have no direct evidence that corpora- 
tions did in fact make this switch in their payment practices, but 
corporation profits in 1966 declined from their 1965 levels, par- 
ticularly in the third and fourth quarters.°® An expected decline 
in corporation profits would provide a rationale for switching 
the base on which instalment payments are calculated in the manner 
described above. 


>®Corporation profits in 1966 were $5,145 million, down from $5,199 million 
in 1965. In the second half of 1966 profits declined by $160 million from their 
level in the second half of 1965. 
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Table 7 


TOTAL CORPORATION INCOME TAX COLLECTIONS 
LESS PROVINCIAL LOGGING AND MINING TAXES 1966-1967 
(Millions of dollars) 


Actual Values* Forecast Values Forecast Error 
1966 Ql 516 506 -10 
2 671 641 -30 
5 549 581 +32 
4 508 534 +26 
Year 2,244 2, XSP +18 
1967 Ql 522 548 +26 
2 om 627 -94 
5 Bas 586 +1] 
4 548 539 -9 
Year 2,366 2,300 -66 


* National Aeccounts —Quarterly, Table 5, line 6 plus line 8 minus PLMT 
(RDX 11626). 


Table 8 


FEDERAL CORPORATION INCOME TAX COLLECTIONS 1966-1967 
(Millions of dollars) 


Actual Values* Forecast Values Forecast Error 
1966 Ql 398 392 -6 
2 528 514 -14 
3 409 436 +27 
4 392 405 +13 
Year Wo ted Way +20 
1967 Ql 400 425 +25 
2 569 Ls -56 
% 423 442 +19 
4 413 410 -3 
Year 1,805 1057,9.0 -15 


* Nattonal Accounts — Quarterly, Table 5, line 6. 
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B. Federal Corporation Income Tax Collections 


Federal corporation tax collections (FCC) are explained by an 
equation exactly analogous to that in Table 6, except that federal 
corporation tax accruals (FCA, explained in section 2-1-2) are 
substituted for total accruals. The fitted result is: 


1953-4065 


FEGE=s a1 39.41 Ora R030 5nk2er el 0417 X35) . 9667 X4ean (2) 
(45.4) (S30 (46.8) (44.3) 


SEE = 24.98 R253. 4827 D/W = 1.40 


Again, the fit is good (though not as good as that of the equation 
for total collections) and the coefficients are reasonably close 
tomtheimvexpectedivalue-of unity « »the 1966, and 31967, forecasts 

are presented in Table 8. The forecast error in 1967 is much 
lower than the error obtained from the total forecasting equation, 
equation (1); but the pattern of overestimation, in the third and 
fourth quarters of 1966 and the first quarter of 1967, followed by 
underestimation in the second quarter of 1967, is again apparent. 


In section 2-1-2 above we pointed out that the federal ac- 
crual figures in the Nattonal Accounts were not based on reports 
from taxpayers. We developed a separate series for federal ac- 
cruals, denoted as FCAR and listed in the data appendix on page 
160. Our equation for federal tax collections was reestimated, 
using the FCAR series rather than the national accounts series, 
FCA. 


1953-4965 
BEC 620700 Xie. 0501.X2 +a 838568 sue 0k es (2') 
Ee (38.3) (S325) (31.9) 
SEE = 34.61 R2 = .668 D/W = .95 


Although the coefficients are still fairly close to unity, the 
overall fit of the equation is quite poor and the low Durbin/ 
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Watson statistic indicates that the residuals are serially corre- 
lated. Assuming that the equation is theoretically correct, one 
would expect a much better fit. The poor results indicate that 
the FCAR series may not reflect true federal corporation tax lia- 
bilities as accurately as the national accounts series does. 


C. Total and Federal Tax Accruals Minus Collections 


These items are obtained by subtracting the appropriate col- 
lection series from the corresponding accrual series. 
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PART 3 FEDERAL TRANSFER PAYMENTS 


Coverage fof ithe etransfer payments! sector of thextederal 
government submodel is incomplete. Only transfers to persons are 
included, and even within this category several small classes of 
transfers, reported separately in the Nattonal Accounts, are omit- 
ted. Infpartithvs flack toi coverave asi ‘due to satshortage of “time 
and effort input——certain other sectors of RDX1 were given higher 
priority. As research on the government sector advances and the 
Structure of RDX “increases in «scope, ‘further classes of «transfer 
payments may be covered. But there are some transfers that we 
have no intention of including since their analysis would lead 
Nelenem cows tructurall mformation noxrsto=predic tive power - 


In the first place, numerous: programs are relatively trivial 
Dues copent sel hisies spartacularlymorue: of -the many transi 6x5 *€0 
business and agriculture, some of which involve no more than a 
few million dollars on a quarterly basis. From the viewpoint of 
recipients’ ov ‘oDrgthe toveraisl rfectiveness of overnment operations 
these amounts are,troftcourse -sionit1cant. Buen the “context “of 
an aggregate model, analysis of such relatively small flows is 
unrewarding. Nor can we explain the total of all transfers to 
business treated as a lump sum because the resulting heterogeneous 
mix of policy parameters and exogenous variables in any such ag- 
gregate would make explanation of its behaviour meaningless. 
Tnisest ze culterilonedl SOnappidess cto. programs ecurrenthy In ether: 
terminal stages, such as the variety of war-associated transfers 
reported in the Nattonal Accounts, now, with two notable excep- 
tions, of historical interest only. 


Second, a problem arises when the exogenous variables in any 
analytic explanation of a transfer item are exogenous to the model 
as a whole and not susceptible to reliable projection. Ina tax 
function “the tax Dase is ‘exogenous to the government ‘sector yet 
endogenous to the entire model. In the old age pension equation 
the eligible population is exogenous to the model as a whole 
yet can be predicted into the middle-run future with reasonable 
certainty. But in the agricultural sector many transfers depend 
on the notoriously uncertain yields of the wide variety of crops 
produced. These exogenous variables may shift substantially 


81 


from year to year owing to the vagaries of the weather so that a 
highly variable subsidy, based on a highly variable set of output 
measures, interacts with a complicated set of parameters such as 
floor prices, storage costs, premiums, etc. Since the total impact 
of the program is unpredictable, elaborate dissection of its in- 
ternal structure seems clearly unprofitable. Admittedly, we can- 
not then assess directly the impact of a change in agricultural 
policy directly in our model, but approximate adjustments to an 
exogenous agricultural transfers factor would probably yield 
results just as good as those obtainable from a fitted model. 


Third, we excluded transfer programs that are currently in a 
State of flux because of recent establishment or major overhaul. 
The whole structure of such programs may shift from year to year. 
This problem occurs in the case of transfers to other levels of 
government, because many of these payments may be entirely renego- 
tiated at relatively frequent intervals. Econometric analysis of 
time-series data requires the assumption that at least some aspects 
of a structural relation remain constant over time. If programs 
receive major overhauls in structure and parameters every few 
years, time-series analysis is clearly an inappropriate way of 
modelling their impact. Thus the behaviour of statutory grants 
and payments under tax-sharing agreements, health and welfare 
payments, technical and vocational training financing, all repres- 
ent programs that do not provide enough historical experience of 
operation within a constant structure to be amenable to time- 
series analysis. 


The transfers modelled, while representing a minority of all 
programs, still account for a large portion of the dollar volume 
of federal transfer payments. As shown in Table 9 federal trans- 
fers in 1965 totalled $5,141 million. Of these, our equations 
cover $2,190 million in transfers to persons and $1,052 million 
in interest on the federal public debt, for a total of $3242 
million or 63 per cent of all federal transfers. The bulk of the 
remaining 37 per cent is concentrated in transfers to other levels 
of government, a sector that will eventually be analyzed in con- 
junction with a disaggregated model of the provincial and munici- 
pal government sectors. 


The transfer programs analyzed in this paper may be divided 
into three categories. In the first category are programs cover- 
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Index 


Code No. 


2-2-3 


Qu2=4 


2-2-5 


2-2-6 


Table 9 


TOTAL FEDERAL GOVERNMENT TRANSFER PAYMENTS 


(Millions of dollars) 


Transfers to persons 


Modelled 
Excluded 


Interest on the federal 
public debt 


Transfers to business 
and agriculture 


Transfers to other levels 
of government 


Total 


Source: Nattonal Accounts — Annual 


83 


Be MN 
22 


1965 Transfer 


Payments 


23512 


O52 


343 


ing transfers bound to specific revenue sources, and so entering 
the federal budget on both sides. It is clearly appropriate to 
treat these revenue and expenditure equations as parts of a single 
problem to be analyzed in a sub-submodel. In this category we 
have the Unemployment Insurance Fund and the (public service) 
Superannuation Account in the Consolidated Revenue Fund. The same 
treatment was not adopted for old age pensions because revenues 

of the Old Age Security Fund, from which pensions are formally 
paid, are raised through supplements to the personal income tax, 
the corporation income tax and the manufacturers' sales tax, 
rather than through a separate levy. The fund's revenue base is 
thus unrelated to its base for pension payments. Since Old Age 
Security Fund deficits are made up from general revenue, old age 
pension payments should clearly be treated as charges on the gen- 
eral revenue and Old Age Security Fund revenues as supplements to 
the relevant federal taxes. The Old Age Security Fund, linking 
pension payments and revenues, should therefore be disregarded 

for our purposes. Accordingly, the old age pension is classified 
in the second category of transfers——the straightforward transfer 
payment having a rate structure, determined by the federal govern- 
ment, applied to a set of demographic variables that defines the 
eligible population to yield a volume of federal payments. This 
second category includes family and youth allowances, old age 
pensions, war veterans pensions, and war veterans allowances. 


We decided that interest on the public debt should constitute 
our third category of transfers, because these payments are deter- 
mined by an analytic structure Significantly different from those 
of the other two transfer categories. 


PUBLIC SERVICE PENSION RECEIPTS 


-6-1 
-3-5 PUBLIC SERVICE PENSIONS 


The public service pension transfers were handled in an 
exceptionally rough manner that enabled us to develop crude but 
usable equations. The model presented provides considerable scope 
for increased complexity and precision. On the other hand, the 
behaviour of the (public service) Superannuation Account in the 
Consolidated Revenue Fund is relatively uninteresting and does 
not appear to justify the time input we devoted to the highly 
cyclical Unemployment Insurance Fund. Public service pensions 
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have not to our knowledge ever been identified as an automatic 
stabilizer, although they undoubtedly represent one channel through 
which an expanding (or contracting) government sector may influ- 
ence the long-run performance of the economy. 


The revenues of the Superannuation Account (PSPR, DB 2166) 
are derived from three sources. First, all eligible federal 
employees pay a proportion of their salaries (males 6 1/2 per cent, 
females 5 per cent) into the account. Second, the federal govern- 
ment as employer matches this amount. Third, the government as 
trustee for the account pays interest on the amount in the account 
at the rate of 1 per cent per quarter. As well, the government 
makes up any actuarial deficits arising from changes in public 
service pay schedules, and hence in the expected liabilities of 
the account. 


The flow of payments into the Superannuation Account in cur- 
rent dollars is modelled quarterly from 1955 to 1965. Although 
the Public Service Superannuation Act took effect in 1954, fitting 
equations from 1954 to 1965 generated large residuals in 1954, 
which suggested that there had been a start-up lag in the revenue 
collections of the account. PSPR is clearly a function of federal 
wage and salary payments (FGW, DB 2169) with the proportion vary- 
ing for male and female employees. It would undoubtedly be easy 
to get a statistical breakdown of the public service showing the 
ratio of males to females, but for this equation we require a 
division of total wage payments to males and to females. Thus if 
tiersplitiwere 


FGW = FGWM + FGWF (1) 


where FGWM, FGWF are federal government wage payments to males and 
to females, respectively, the proper explanatory variables would 
be .065 FGWM and .05 FGWF. One would expect these variables to 

be highly collinear, however, and for estimation purposes a com- 
posite variable (.065 FGWM + .05 FGWF) would be appropriate. But 
such a composite variable would require generation of these series 
on a quarterly basis, and time considerations suggested instead 
the approximation FGWM = 2/3 FGW, assumed to hold for all quarters. 
This assumption probably does not introduce serious errors, though 
it should be investigated. It yields the independent variable 

.06 FGW, using equation (1) above and the known percentage levies. 
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Furthermore an anomaly observed in 2Q60 suggests that there is an 
error in the revenue series. Reported revenues are $54 million in 
1Q60, $43 million in 2Q60.and $56 million in 3Q60. Thus a dummy 
variable was included for 2Q60. 


The resulting equation is: 
1Q55-4Q65 


PSPR = 9.386 + 3.156 (.06 FGW) - 9.933 DUM (2) 
(6.06) (29.89) (5.14) 


js] ae Re i=) 2956 D/W = 1.63 


This equation is generally Satisfactory, although the significant 
constant term is unfortunate. There are at least two possible 
sources of specification error: the choice of .06 as the weighted 
average of .05 and .065 may be wrong, as may be the assumption of 

a stable average. Moreover the government's contribution, made 

to preserve the actuarial soundness of the account, is related 

to the rate of wage change as well as to FGW. Thus the constant 
term probably represents some form of specification error. The 
high coefficient on .06 FGW Suggests that the government's interest 
and actuarial payments are roughly equal to the employees' con- 
tributions, so that the government pays two-thirds of the account's 
total revenues at the margin. On the standard test statistics the 
equation is adequate although not impressive. The proportion of 
explained variance at .956 is good but not great for this type of 
equation, the Durbin/Watson statistic Suggests but does not estab- 
lish autocorrelation in the residuals and corresponding systematic 
misspecification; but the standard error of estimate is very low, 
and the equation will do. There is not much variance around a 
trend in the PSPR series in any case. 


Pension payments from the account (PSPP, DB 2180) are made to 
each retired public servant on the basis of 2 per ‘cent of *his 
average salary during the six consecutive years when that salary 
was highest, multiplied by the number of years worked up to a maxi- 
mum of thirty-five years. Thus a full pension is 70 percent iof 
the salary paid in the top six-year earning period. 
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A theoretically satisfying explanatory variable for this 
series would require the use of a distributed lag of past retire- 
ments, each weighted by some average wage at retirement, with the 
lag pattern depending on the mortality experience of retired pub- 
lic servants. But the data from which such a series could be 
constructed do not appear to be available. The annual report of 
the Superannuation Account’? contains data on contributors and 
beneficiaries, and on initiation and termination of pensions, but 
these data are annual and sparse at best. Moreover the material 
reported is not always consistent from year to year. Thus, as a 
quick approximation, we tried regressing pension payments on total 
FGW, and on FGW multiplied by a time trend (equal to 1 in 1Q54) 
to allow for a changing relation between the wage bill and pen- 
SlOnSees Ghanginos the: ini tial periodemade.very,lattie. datference, 
so we fitted the equations from 1954 to yield: 


1954-4065 


PSPP = -12.074 + .1189 FGW (3) 
(1S, armen (28 410) 


SEEES eleA5l R2 = .944 D/W = .69 
1Q54-4Q65 
PSPP = 7.099 + .0013 (T) (FGW) (4) 
(30.44) (44.67) 
SEE = .928 R2 = .977 D/W = .90 


Autocorrelation is a serious problem in both these equations, 
as we might expect from the nature of our specifications. Any 
change in the rate of growth of public service wage payments 
should certainly lead to shifts in the ratio of pensions to wage 
bill, since pension liabilities are a function not of the current 
wage bill but of a distributed lag of past levels. Indeed, a 
strong argument could be made for testing distributed lags in 


3%report on the Administration of the Publie Service Superannuation Act 
issued annually by the Department of Finance. 
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this framework, though the caveat must be added that most estima- 
tion methods involving lagged endogenous variables would come to 
grief on the strong autocorrelation in the pension series. As for 
the test statistics, the trended equation (4) is clearly superior 
to equation (3). Autocorrelation is less severe, presumably 
because we have allowed the proportion of pensions to wage bill 

to vary. Efforts were also made to capture this variation with a 
linear time trend, but they were not successful. The linear terms 
were insignificant. For equation (4) the fit is good and the 
Standard error small. The coefficients are strongly “significant 
so that one may place some confidence in them in Spite of the 
underestimate in their standard errors, which results from resid- 
ual autocorrelation. It is not clear why pensions should be ris- 
ing aS a proportion of wages and salaries when the public service 
has been increasing so rapidly. Perhaps the greatest rate of 
increase in wages and salaries took place during World War II and 
immediately after——current increases being large in absolute 
magnitudes but proportionately smaller than in that period. This 
behaviour would produce the observed effect if the relative rate 
of growth were falling from 1954 on. We expect we could do better 
with the trended equation, particularly by introducing distributed 
lags; but for the time being it will serve the purposes of the 
model adequately. Changes in the Superannuation Account are never 
likely to be so dramatic that our dynamic misspecification will do 
serious harm to the actual behaviour of that account. 


To attempt a disaggregated analysis of the heterogeneous mix 
of pensions included in PSPP does not seem to be a particularly 
profitable exercise. Most of the odd pensions (to pilots, Members 
of Parliament, and others) are in amounts too small to justify 
Separate treatment, and since our analytic scheme is rough in any 
case these items may as well be lumped in with the main public 
service pensions. 


2-1-6-2 UNEMPLOYMENT INSURANCE RECEIPTS 
2-2-38-3 UNEMPLOYMENT INSURANCE BENEFITS 


Total enrolment under the Unemployment Insurance Act depends 
on the size of the labour force involved and the level of income 
per capita, since coverage is restricted to workers with annual 
Salaries below a certain ceiling. Annual Salary per earner and 
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income per capita are of course not equivalent, and given the many 
highly variable non-salary components of income it is quite con- 
ceivable that the coverage level of the fund would be more closely 
related to a time trend than to movements in per capita income. 
The fundamental equation of the Unemployment Insurance Fund model 
determines the number of workers insured by the fund. Enrolment 
data used in this model were generated on a quarterly basis by 
averaging the monthly data in the D.B.S. reports on the operations 
of the fund. *° 


The proportion of labour force covered is subject to seasonal, 
cyclical and secular movements in labour force composition. Sea- 
sonally, one would expect to find that in the summer the labour 
force is augmented by agricultural workers, students, and other 
part-time workers who are not generally insured. The proportion 
of labour force covered should fall accordingly in the second 
quarter and more significantly in the third quarter. This pattern 
was modified by the extension of insurance to agricultural and 
horticultural workers as of April’d,)1967;,"but-effects of the 
change in coverage will be hard to determine until more observa- 
tions are available. 


Cyclically, one would expect unemployment to cause casual 
workers and those in lower income brackets to drop out of the 
labour force (the 'discouraged worker' effect). This may lessen 
proportionate coverage because the remaining labour force is more 
heavily weighted toward workers above the salary ceiling. On the 
other hand, if such 'drop-out' workers are long-term unemployed 
whose insurance coverage has expired, they may reduce the uninsured 
labour force. Moreover, unemployment for the primary earner may 
also lead to the entry into the work force of other members of a 
family (the ‘additional worker' effect). Such a secondary earner 
is generally employed at a lower salary level than that of the 
primary earner and is likely to be insurable, thus raising propor- 
tionate insurance coverage. Fluctuations in coverage are there- 
fore subject to a number of factors pulling in different directions 
and one can hardly say a priori what the net effect will be. In 
fact there may be little net effect, but this issue may be resolved 
by statistical investigation. 


"statistical Report on the Operation of the Unemployment Insurance Act 
issued monthly by D.B.S., catalogue no. 73-001. 
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Finally, long-term shifts in the labour force between covered 
and uncovered occupations will produce corresponding shifts in 
the proportion of labour force covered. Thus expansion of the 
health and education industries, in which employees are largely 
uninsured, lowers the proportion covered, while reduction of the 
armed forces raises it. 


After some experimentation, we found a definite trend in pro- 
portionate insurance coverage, but we picked up this trend best 
with a time-trend variable rather than with per capita income 
variables, as suggested in the first paragraph. We modelled sea- 
sonal shifts by using linear dummies; this produced better results 
than those obtained by using dummies proportionate to the labour 
force. Finally we tested an unemployment variable as a cyclical 
indicator. This variable had a significantly positive sign in 
early formulations but lost significance and thus was dropped 
from the final formulation. 


The fundamental equation is: 


1Q52-4Q65 
INS = -.4422 Ql - .7563 Q2 - .9460 Q3 
(. 48) (.80) (.96) 


- .7588 Q4 + .9695 NEP (D5) + 1.0020 NEP (D6) (1) 
(279) (3.70) (4.90) 


+ .00218 Tl (NEP) (D5) - .00346 T2 (NEP) (D6) 
(1.21) (2.08) 


SEE = .098 R2 = .956 D/W = 1.12 


This equation determines the average quarterly level of enrolment 
in the fund (INS, RDX 11257) as a function of quarterly seasonal 
dummies, the total number of paid workers (NEP, RDX 11064) and 
time trends. D5 is a quarterly dummy equal to 1 from 1Q525-C0 
3Q59 and zero thereafter. D6 is similarly defined as 1 in 4Q59 
and all following quarters, and as zero in all quartersaprior to 
405929) Theredsonsforithis split. dsmthateon September 27, 1959 the 
annual ceiling was changed from a wage and salary ceiling of 
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$4,800 to a ceiling of $5,460 thus extending coverage to a larger 
proportion of the labour force. Tl and T2 are time trends: Tl is 
6 in 1052 and increases to 36 in 3Q59 while T2 is 1 in 4Q59 in- 
creasing oto o25 9in 4Q65.*? 


Equation (1) fulfils some expectations, yet has puzzling fea- 
tures. There appears to be much variation in the seasonal pattern. 
Although the coefficients on the quarterly dummies match our a 
priori expectations, the t-test values indicate very high standard 
errors. The expected downward trend in coverage is clearly a fea- 
ture of the post-1959 period, as shown by the negative coefficient 
on T2 (NEP)(D6). This negative coefficient implies that the rate 
of coverage of additions to the paid labour force has fallen from 
100.2 per cent in 4Q59 to 91.5 per cent in 4Q65. Even more puz- 
zling is the positive coefficient on the earlier term Tl (NEP) (D5). 
A positive coefficient implies a rise in marginal coverage rates 
throughout the 1950's (could this coefficient reflect shifts out 
of the uncovered agricultural labour force?) until coverage was 
104.8 per cent in 3Q59 indicating a drop in the percentage covered 
in 4Q59——a most implausible result. Still, much depends on the 
size of the coefficient of Tl (NEP)(D5), which is only about 1.2 
times its own standard error. The low Durbin/Watson statistic 
implies that the calculated standard errors are underestimates 
due to autocorrelation of residuals. Thus we may well suggest 
that the coefficient of ‘Tl =(NEP)(D5) is too large due to ‘statisti- 
cal error. As for general fit, equation (1) is easily the best 
located, with an R* of .956. The autocorrelation problem, though 
obviously present, is much less severe than in other tests. We 
tried to develop a logarithmic format in order to remove some 
of the autocorrelation, but these efforts led to worse overall fits 
and low Durbin/Watson statistics. 


Given an explanatory equation for the total enrolment of the 
fund, the next problem is to break down that enrolment into em- 
ployed persons paying into the fund and unemployed persons receiv- 
ing benefits. Data on both insured employed and claimants are 
also available from the monthly report on the operations of the 
Unemployment Insurance Fund. Since insured population is the sum 

*l7] starts at 6 because the original estimation period for the equation 
began in 4Q50. When the equation was reestimated for inclusion in RDX1 the 


estimation period was changed to correspond more closely with the rest of the 
model. 
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of employed contributors plus claimants, and since our first equa- 
tion determines the total insured, it is sufficient to develop an 
equation explaining either employed contributors or claimants. 

The other category follows by subtraction. We chose to focus on 
the number of claimants (CL, RDX 11247), which clearly depends on 
the total number of insured, the total unemployed (NU, RDX 11063), 
and seasonal factors. The fitted equation for claimants on the 
fund «is; 


1Q52-4Q65 
CL = -.2784 - .00328 T + .1064 INS + 1.2181 Q1 (NU) 
62555 es 30) (3.00) (22.42) (2) 
+ 1.0621 Q2 (NU) + .7248 Q3 (NU) + 1.0201 Q4 (NU) 
(13.78) (6.76) (lez) 
SEE = .0416 R2 = .953 D/W = 1.92 


NU enters proportionately to the seasonal dummies QhetosO4 > toleis 
a trend term equal to 1 in 1Q52 and 56 in 4Q65. Why there should 
be a downward drift over time in claimants for a given level of 
insured population and unemployed is not clear. Still, this term 
is undoubtedly useful. If it is Suppressed, the fit of the equa- 
tion is weakened by all tests and the coefficient on INS becomes 
insignificant and negative. Seasonal constants proportional to 
the total unemployed produced better results than either linear 
dummies or dummies proportional to INS. The low coefficient in 
the third quarter and the peak in the first quarter suggest that 
a substantially higher proportion of winter than of summer unen- 
ployed are unemployment insurance fund claimants. Statistics for 
the winter quarters probably pick up the group entitled to sea- 
sonal benefits; the unemployed in the summer may include a higher 
proportion of 'hard-core' unemployed who have exhausted their 
benefits or who have never built up benefit rights. It is puz- 
zling to find that the coefficients on unemployment are above 

1 in three of the four quarters, although the average over four 
quarters is not significantly different from 1. 


Given the determining equations for INS and CL, we can derive 
a series for employed contributors (EMPS, RDX 11246) by subtraction, 
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EMPS = INS - CL (3) 


EMPS then becomes the basic explanatory series for the federal 
revenue components, employer and employee payments into the Unem- 
ployment Insurance Fund (UIR, RDX 2178). Similarly the determin- 
ing equation for the unemployment insurance benefits paid out by 
the fund (UIB, RDX 2167) makes use of the series CL indicating 
the number of claimants on the fund. 


Total benefits are determined by the number of claimants and 
the rate at which each claimant is paid. The rate of payment is 
determined by the claimant's income, up to a maximum level, and by 
whether or not the claimant has dependents. Because a consistently 
high proportion of claimants receive payment at the maximum rate, 
this rate was chosen to represent the whole structure. Moreover, 
since the proportion of claimants with dependents to single claim- 
ants appears to be quite stable at 53:47, the composite rate of 
benefit payment was derived by adding .53 times the maximum weekly 
rate for persons with dependents to .47 times the maximum weekly 
rate for persons with no dependents. The changes over time in 
maximum weekly benefit rates are shown in Table 10. Rate changes 
took place so close to quarter ends that in no case was it neces- 
sary to adjust the weighted benefit rate for a quarter to allow 
for rate changes within that quarter. 


This calculated weighted rate variable (WR, RDX 11248) is the 
policy variable that, when multiplied by the quarterly average of 
the number of claimants, yields the average weekly payment in mil- 
lions of dollars for a given quarter. Since there are thirteen 
weeks in a quarter and since the dependent variable is in millions 
of dollars the expected coefficient on WR (CL) should be about 13. 
Moreover the extension of the scope of the fund in 4Q59 creates 
a seasonal pattern in benefit payments not apparent before that 
year. This pattern is modelled by introducing short quarterly 
dummies (SQ1 to SQ4) running only from 1959 to 1965 and multipli- 
cative with the WR (CL) variable.** Thus the benefit equation is: 

*2This is the version of the Unemployment Insurance Fund submodel that ap- 
pears in RDX1. The fits of equations (4) and (5) are significantly improved by 
starting the seasonal pattern in 1Q59 rather than in 4Q59 when the shift in the 
structure actually occurred. Data revisions have been such that in later submodels 
of the fund, including the submodel designed for RDX2, the seasonal pattern does 
in fact start in 4Q59. Our preliminary results using the new data indicate that 


the seasonal pattern from 4Q59 does not differ markedly from the seasonal pattern 
shown in equations (4) and (5). 
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Table 10 


MAXIMUM BENEFIT RATES UNDER THE UNEMPLOYMENT INSURANCE ACT 
(Dollars per week) 


Effective Person without Person with 
Date Dependents Dependents 
July 1/41 BE! 14.40 
Oct. 1/46 12.50 14.40 
Oct. 4/48 14.40 18.30 
July 1/50 16.20 21.00 
July 14/52 TL0 24.00 
Oct..2 2/55 23.00 30.00 
Sept 527/59 2700 36.00 
June 30/68 42.00 53.00 


Source: The Wattonal Finances, Canadian Tax Foundation, various issues. 
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1Q52-4Q65 


UIB = -1.6573 + 8.7352 WR (CL) - .5816 SQ1 (WR) (CL) 


(.49) (22.04) (1.78) (4) 
+ .8562 SQ2 (WR) (CL) - 1.6359 SQ3 (WR)(CL) - 3.5823 SQ4 (WR) (CL) 
(2232) (2.68) (972) 
SEE = 9.80 R2 = .966 D/W = 1.62 


Results from this equation are somewhat curious. The constant 
Cermassinsigniticant asadesired and  thefit is :good., On thevother 
hand the quarterly coefficients are not strongly significant, and, 
in view of the possibility of autocorrelation, their true t-values 
may be even smaller than those shown. The coefficient on WR (CL) 
is smaller than one would like, particularly after 1959. One would 
expect it to be below 13, since obviously the 'average' claimant 
must receive less than the maximum payment. But it is surprising 
that he should receive 67 per cent of the maximum before 1959 and 
even less thereafter. This implies that unemployed claimants are 
drawn from lower income strata in times of prosperity (i.e. after 
1959), though the extent of the overstatement of UIB by WR (CL) is 
hard to justify on these grounds. 


The seasonal pattern suggests that claimants come from rela- 
tively high income groups in the second quarter, and from the low- 
est income groups in the fourth quarter. Does this mean that the 
seasonally unemployed tend to have relatively low weekly earnings? 
It is possible, but rationalization on the basis of these coef- 
ficients is a pretty shaky business. Basically we simply do not 
know very much about the composition of the unemployed either on 
a seasonal basis or over time. If and when we can develop more 
detailed labour-market equations in the model, we may be able to 
make less speculative statements about the structure underlying 
our unemployment insurance subsector. 


In the equation explaining UIR, there is no satisfactory way 
of introducing the rate structure as a policy variable. Payments 
are made by workers in covered industries receiving less than a 
set amount per year in wage and salary income; within that class 
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equal weekly payments are made by employer and employee of an 
amount that depends on the weekly earnings rate of the employee. 
After the 1959 amendments to the Unemployment Insurance Act, this 
amount varied from a low of 10 cents per week each when an employee 
earned less than $9 weekly to a high of 94 cents each when weekly 
earnings were $69 or more; prior to these amendments the range 
extended from 8 cents to 60 cents per week. In addition, the 
government pays one-fifth of the total employer and employee con- 
tribution. A model of the rate structure would thus require dis- 
aggregation of the contributing population by earning class. Al- 
ternately, we could assume that the maximum rate is representative 
of the rate structure, as we assumed in the case of the benefit 
equation. This would lead, after 1959, to a weekly payment of 
$2.256 or a quarterly payment of $29.33 per employed insured worker. 
If this constant value were multiplied by the total employed popu- 
lation, an exogenous variable for the revenue equation would result. 


In fitting the UIR equation a simpler procedure was used, 
which consisted of regressing UIR on the series for employed con- 
tributors, EMPS, from 1952 to 1965. In addition a second series, 
EMPS (D6), was set equal to zero from 1Q52 to 3Q59 and equal to 
EMPS thereafter, allowing for the shift in contributions that took 
place in 1959. A seasonal pattern was also introduced from 1Q59 
to 4Q65 to capture the change in seasonality introduced by the 
1959 amendments. The resulting revenue equation is: 


1Q52-4Q65 


UTRG 35 709 902541089738) EMPSei8 6.4002 EMPSa (D6)mte leo 212 SQ1 (EMPS) 


(2-8 2)ames (loa (20.80) (3-83) (5) 

- 1.7033 SQ2 (EMPS) - .1407 SQ3 (EMPS) + .0585 SQ4 (EMPS) 
(4.90) (. 40) (.15) 

SEE = 1.79 R2-= .987 D/W = 2.04 


This equation looks most impressive by all the standard tests. 
The only questionable feature is the obviously low Significance 
of the third- and fourth-quarter seasonals. But if the seasonals 
are eliminated the standard errors on EMPS and EMPS (D6) are in- 
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creased, and both the proportion of explained variance and the 
Durbin/Watson statistic are significantly reduced. The last two 
seasonals are left in for symmetry. As for the coefficients on 
EMPS and EMPS (D6), the shift means that after 1959 the coefficient 
on total insured employed is 17.05. If all the employed contrib- 
uted at the maximum rate, the coefficient should be about 29.33. 
Thus our equation suggests that the choice of full-rate contribu- 
tion, as representative of the whole structure, would be less ap- 
propriate here than in the benefit equation. This is probably the 
case because the range of contribution rates for different weekly- 
earning classes is much greater than the range of benefit rates. 
The highest benefit rate was 4.5 times the lowest in 1965, while 
the highest contribution rate was 9.4 times the lowest. But our 
inability to model the rate structure satisfactorily does not pre- 
clude analysis of changes. The roughly 50 per cent rise in con- 
tribution rates in 4Q59 is clearly reflected in the coefficient on 
EMPS (D6). Thus the total coefficient increases from 10.77 to 
17-05. YAnyefuture increase injther rate structure, aif proportionate 
across the whole structure, could be modelled by an additional 

EMPS (D7) variable with an appropriate coefficient. 


The entire unemployment insurance model therefore consists 
of four stochastic equations and an identity, explaining one 
federal revenue series and one transfer series. Included are two 
policy levers——one explicit in the benefit equation (WR) and one 
implicit inthe stotal *coefficient son EMPS in the revenue equation: 
Both these equations require certain assumptions about the rate 
Structure first ethat all contributtonsorybenceit., rates otnd11- 
ferent income levels are adjusted equiproportionately when changes 
are made, and second, that the distribution of contributors and 
beneficiaries among income classes is unchanged over time. These 
assumptions cannot be avoided unless a separate analysis is per- 
formed for each weekly-earning class, which would require twelve 
models instead of one as well as analysis of income-class inter- 
actions. © Ihe yaceresatron sused here iseemsuclearly preferable, 
Moreover * the sirt of the whole) modéelvis@very good, “lf any area 
were to be improved, further work should be done on the INS 
explanatory equation, which is fundamental to the whole system. 


OF 


2-2-3-1 FAMILY AND YOUTH ALLOWANCES 


These payments constitute one of the most straightforward of 
the transfer programs from a modelling point of view. Eligible 
recipients are exogenous to the model but very closely related to 
total population in the relevant age groups. The rate structure 
is a pure policy variable, and the product of the two is the 
obvious explanatory variable for the equation. 


The family allowance program, initiated on July 1, 1945, pro- 
vides a monthly payment to the mother or guardian on behalf of 
every child under 16 fulfilling certain residence requirements. 
Allowances are currently $6 per month for each child younger than 
10 years of age and $8 per month for each child 10 to 15 years old. 
Prior to September 1, 1957, monthly rates were $5 for each child 
under 6, $6 from 6 to 9, $7 from 10 to 12, and $8 from 13 to 15. 
This rate structure is the main policy variable controlled by the 
federal government. Although it can change the eligibility re- 
quirements, very little scope exists for broader eligibility within 
the present age range, other than through extending the allowance 
to dependents of Canadians serving abroad. 


Payments under the youth allowance program were instituted in 
September 1964. They are made at the rate of $10 per month on 
behalf of all children 16 or 17 years of age attending school or 
university full time. Quebec opted out of this program in return 
for an additional income tax abatement of 3 percentage points. 


The Dominion Bureau of Statistics provides annual data as of 
June 1 on the number of persons in the age categories 0-4, 5-9, 
10-14, and up by five-year ranges to 90 and over. Quarterly series 
derived from these annual series by linear interpolation are stored 
on tape as DB 3033 (population aged 0-4) to DB 3051 (population 
aged 90 and older) and DB 3032 (total population). From these 
data, base series for the family allowance were derived by propor- 
tional allocation. Thus the population 0-4 added to one-fifth of 
the population 5-9 was assumed to equal population 0-5 for any 
given quarter. The remaining four-fifths of the 5-9 cohort is the 
population 6-9. Similarly, three-fifths of the 10-14 category is 
10-12 and the population 13-15 is determined as two-fifths of the 
10-14 category plus one-fifth of the 15-19 category. The four 
series thus created are denoted KIDS ; Where aes goes from “1 to 4 
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to denote the population classes 0-5, 6-9, 10-12, and 13-15, 
respectively. Such a procedure is of course unreliable if sharp 
fluctuations occur in birth rates, since this would lead to chang- 
ing proportions of a given five-year cohort being accounted for by 
any one year. We thought, however, that errors of this kind would 
not be very serious given the relatively regular behaviour of the 
Canadian postwar birth rate. The sharp drop in birth rates in the 
early and middle 1960's may require that more precise numbers be 
obtained. 


The population series required for modelling the youth allow- 
ance component of total payments was not so readily attainable. 
We need the subset of the population 16-17 residing outside Quebec 
and attending school or university full time. The annual reports 
of the Department of National Health and Welfare list the number 
of students receiving youth allowances as of March 3lst. As a 
first approximation we assumed that this number was applicable in 
each quarter of the appropriate school year, denoting the series 
so created as STUD. This assumption ignores the seasonal varia- 
tion attributable to dropouts and seasonal irregularities in 
births, but since youth allowances affect only six quarters in 
our data set we decided the approximation would serve. As the 
model is run forward alternative schemes for forecasting the popu- 
lation receiving youth allowances should be investigated. 


The family allowance variable is the product of the quarterly 
family allowance rate (FAR) and the population in the relevant age 
group (KIDS). There are four FAR variables, corresponding to the 
four KIDS variables. FAR], which is applied to the 0-5 cohort, 
is equal to $15 prior to 3Q57 and $18 after 3Q57. In 3Q57 FAR] 
is equal to $16 to allow for the change in monthly rates on 
September 1. Similarly FARz, which applies to the 10-12 cohort, 
equals $21 before 3Q57, $22 in 3Q57 and $24 in following quarters. 
Throughout our estimation period, FAR2 and FARq are equal to $18 
and $24, respectively. The youth allowance variable is the pro- 
duct of the quarterly youth allowance rate (YAR) and the number 
of students to whom allowances are payable. YAR had a value of 
$10 in 3Q64, since payments were initiated in September of that 
year, and $30 thereafter. Prior to 3Q64 YAR equalled zero. We 
attempted to regress family and youth allowance payments (FAYP, 

DB 2173) on all the compound variables at once, but it was found 
that collinearity among the variables made this procedure value- 
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less. Consequently the rate-times-base variables were summed 
across age groups to yield a single compound variable on which to 
regress FAYP. 


The resulting equation involves several possible sources of 
error. The population data used are only estimates of the actual 
quarterly population, while these in turn should be reduced by an 
unknown amount in order to make estimates of the recipient popula- 
tion. At any given time some small part of the Canadian popula- 
tion may be ineligible for such payments or may simply not apply 
for allowances. 


The fitted equation for the compound variable alone is: 


1Q52-4065 
4 
FAYP = ,992325 [ (FAR, ) (KIDS.) + (YAR) (STUD)] (1) 
(1277.1) i=l 
SEE = .684 R2 = .999 D/W = .802 


The coefficient is close to unity, as it should be since the popu- 
lation variables are in millions and the rates are quarterly but 
its standard error indicates that the coefficient is significantly 
below 1. Before we conclude that some diehard free enterprise 
group continues to reject government charity, however, it should 
be noted that the severe autocorrelation of residuals suggests 
that the standard error is underestimated. 


Further experimentation seemed in order, both to reduce the 
autocorrelation and to check the test statistics. The constant 
term was readmitted, and in addition equations were fitted with 
trend and reciprocal-trend variables running from 1Q52 to 4Q65. 
The reciprocal trend was no help at all, but the other two speci- 
fications gave: 
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1Q52-4Q65 


4 
FAYP = .98219 [ = (FAR,)(KIDS,) + (YAR) (STUD)] + .03864 T 
(539.8) i=l (5.92) 
(2) 
SEE = .538 R2 = .9994 D/W = 1.31 
4 
FAYP = 1.01168 [ = (FAR, )(KIDS,) + (YAR) (STUD)] - 2.313 
(283.29) isl = (5.51) 
(3) 
SEE = .552 R2 = .9993 D/W = 1.29 


Equation (2) seems to be the better of these two equations. 
Both are superior to the equation with a compound variable alone, 
and the trended equation seems to suffer somewhat less from auto- 
correlation. But equations (2) and (3) tell the same story——the 
coefficient on the compound variable differs significantly from 
unity and the total payments rise over time as a proportion of the 
compound variable. Perhaps a small group has been left out of the 
program, a group shrinking relatively over time. In any case the 
observed fit makes it clear that extra refinement to isolate this 
phenomenon will not repay the effort. 


2-2-3-2 VETERANS PENSIONS AND ALLOWANCES 


The behaviour of war veterans pensions may be modelled by 
simply applying the rate structure prevailing in any quarter to 
the existing eligible population. But a complication arises 
because the eligible population is defined in a rather restrictive 
manner and cannot be projected into the future by using a subset 
of existing demographic forecasts. One cannot assume the 
behaviour of war veterans and their dependents to be similar to 
that of the whole population. For a complete model of this sec- 
tor one must try to predict total transfers, given rate and base, 
as well as the base itself for future years. The rate structure, 
of course, remains as a policy variable. Although the scope for 
expansion of eligibility creates a further lever by which the 
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government may act on these transfers, we have not been able to 
build this factor into the equation. 


The basic data series to be explained are pensions to veterans 
of World War I and World War II and their dependents (WWP, DB 2176), 
and War Veterans Allowances (WVA, DB 2177). Pensions are pay- 
able to disabled veterans and to dependents of veterans whose 
deaths were attributable to military service. Civilians disabled 
while serving with the forces are also eligible. Although pen- 
Sioners need not reside in Canada, pensions paid to non-residents 
are treated as goods and services expenditure, not as transfers. 
These pensions are payable by degree of disability up to a maximum 
level for total disability. In addition, War Veterans Allowances 
are payable to aged or disabled veterans who are unable to provide 
for their own maintenance. Such allowances are also payable up to 
a maximum and in fact most allowances are paid at the maximum rate. 
In 1965 these two categories accounted for payments of $171 million 
and $108 million respectively——virtually all of the war-related 
transfers to persons. 


The rate structure for disability and death pensions is com- 
plicated by the fact that, as originally set up, the pension rate 
depended on the rank of the veteran. But successive increases 
over time have raised only the floor pension, leaving the pension 
forfupper' ranks statics | UBy January 1, 1968, this process had 
equalized pensions for all ranks at $3,180 for total disability and 
$2,400 for dependents of deceased veterans. The accompanying table 
Shows the shifts over time in the floor pension rate per annun. 
These figures, divided by four to reach a quarterly basis and ap- 
propriately adjusted for within-quarter changes, yield the quar- 
terly pension rates for disabled war veterans (WVR) and for depen- 
dents of deceased veterans (DR). The quarterly figures for dis- 
abled veterans on pension (VETS) and for dependents of veterans 
whose death resulted from military service (DEPS) are derived by 
linear interpolation of annual data provided in the annual reports 
of the Department of Veterans Affairs. *?3 


With these series we can fit an equation for total war pen- 
sion payments: 


*’Department of Veterans Affairs, Annual Report, 1965-1966, Tables XXVII and 
XXVIII, pp. 69-70. 
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Table 11 


BASIC ANNUAL RATES OF PENSION BENEFITS 


(Dollars) 

Basic Rate of Benefit for: Ranks 

Total Disability Death Payable 
Ny ee) SOV 7/ 900 720 Lieutenant and below 
2Q48 to 4Q51 LZ Ss 900 Major and below 
(retroactive to 4Q47) 
LOS 2mtomZOSy7, 1,500 1,200 Major and below 
3Q57 to Feb. 28/61 1,800 1,380 Lieutenant-Colonel 

and below 

Mar. 1/61 to Aug. 31/64 2,160 1,656 Colonel and below 
Sept. 1/64 to Aug. 31/66 2,400 1,824 Colonel and below 
Sept. 1/66 to Dec. 31/67 2,760 2,100 = 
Jan. 1/68 to present 3,180 2,400 All ranks 


* The $2,760 disability rate is applicable to all ranks; the death benefit of 
$2,100 applies only to ranks of Colonel and below. 


Source: The National Finances, Canadian Tax Foundation, various issues. 
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1952-4065 


WWP = -5,0838 + .24768 (WVR) (VETS) 
(3977) (1.81) (1) 
+ 1.9579 (DR) (DEPS) + 2.0852 DUM1 
(2970) (al? 


SEE = .641 R2 = 985 D/Weminel 


DUM1 is a dummy with a value of 1 in 2Q61 and zero elsewhere. 

On March 1, 1961 pension rates were increased for both disability 
and death payments. One would therefore expect an increase in the 
WWP series in 1Q61 and a larger increase in 2Q61. The national 
accounts figures for WWP are $34 million in each quarter of 1960 
and in 1Q61, $43 million in 2Q61 and $40 million in 3Q61l, suggest- 
ing that increases made in March 1961 were not entered in the 
Nattonal Accounts until the second quarter of that year. To take 
account of this apparent recording lag we have ignored the within- 
quarter rate increase in calculating WVR and DR for 1Q61 and added 
DUM1 to pick up the additional payments, over and above those due 
to the rate increase, in 2Q61. Our rate variables are in dollars 
per quarter, the population variables in millions, and WWP is in 
millions of dollars per quarter. The coefficients on WVR (VETS) 
and DR (DEPS) should thus reflect the extent to which the rate 

we assumed to be representative truly reflects the rate structure. 
The coefficient on DR (DEPS) suggests that our DR series is only 
about one-half the true weighted rate while that for WVR (VETS) 
indicates that the average VET is only 25 perecentsdisabled sighich 
standard errors associated with these terms, however, indicate the 
presence of severe multicollinearity, and we require more reliable 
estimates of the impact of changes in WVR and DR on WWP, particu- 
larly for use in simulation experiments. 


We therefore proceeded by combining our two main independent 
variables in the form of a weighted sum. The weights were deter- 
mined by taking fiscal year totals for WVR (VETS) and DR (DEPS) 
and comparing them with the actual annual liability at fiscal 
year-end for disability and dependent pensions, respectively. 
Actual data used for comparison are given in the annual reports 
of the Department of Veterans Affairs. The ratio ‘actual disabil- 
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ity pension liabilities/WVR (VETS)' was calculated from the fiscal 
yearecndingaMarchy 5101948 tosthe fiscalmyearvendine March? Sly 11965. 
A trend@ in? thisiratcioswoulddandicate*thatathe representativeness of 
our WVR rate was changing over time. Evidence of such a trend was 
very slight,** and we used the average of the ratio (.3844) to 
weichtethe@wVR? (VETSJe term? oA. similar!) ratiovcomputed) forsDRe(DEPS) 
revealed even less evidence of a trend. Again we used the average 
(.8704) to’weight the’ DR (DEPS)° term. 


The fitted equation obtained is shown below. 
1Q52-4Q65 


WWP = -3.7651 + 1.0443 [.3844 (WVR) (VETS) 
5.63 57.55 
(5765 eg (Se 35) es 
+ .8704 (DR) (DEPS)] + 2.1361 DUM1 
G25) 


SEE = .642 R2 = .984 D/W = 1.56 


These test statistics are quite satisfactory and almost identical 
Withee hosemd on equatiaong()i as theyeshould bess Implicitrecoe:— 
ficients on WVR (VETS) and DR (DEPS) are now quite different from 
those previously obtained, being .4014 and .9090 respectively. 
The coefficient on the compound term is significantly larger than 
thesvalue offunity one wouldyexpects Qihisemayabesduesto;thesuse 
of only World War I and World War II data to compute our indepen- 
dent variables. A small percentage of pension payments in WWP 
arises from other wars and special circumstances, and to this 
extent our independent variable understates the actual liabilities 
under tie) pension legislation. 


War Veterans Allowances (WVA, DB 2177) were instituted in 1930. 
From September 1, 1964 to August 31, 1966 the rate of payment was 


“*The first observation was .3756 and the last was .3974. Eleven of the 
first differences were positive and six were negative. 
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$94 per month or $282 per quarter to a single individual unable 

to provide for his own support. ‘> Higher rates were payable for 
married couples or orphaned families, but the single rate was 
chosen as representative of the rate structure as a whole. In ad- 
dition, no effort was made in the equation structure to allow for 
the impact of the income ceiling. The permissible income ceiling 
for a single person from September 1, 1964 to August 31, 1966 was 
$133 a month and for married couples $222. These ceilings were 
raised to $145 and $245 a month, respectively, on September 1, 1966. 
The quarterly series of recipients (RVA) and quarterly rates (VAR) 
adjusted for quarters of change are taken from the annual reports 
of the Department of Veterans Affairs as are the base series for 
the pension equation. Our estimated equation is: 


1Q52-4Q65 
WVA = 1.0402 + 1.0536 (VAR) (RVA) + 2.8157 DUM2 (3) 
(5,54). wo S04) (4.73) 
SEE = .581 Ronee 5092 D/W = 2.02 


DUM2 takes the value 1 in 3Q52, and is zero elsewhere to allow 
for a retroactive rate increase in that quarter. The equation 
fits at the 99 per cent level and there is no evidence of auto- 
correlation. The coefficient on the base variable is, however, 
Significantly greater than 1. This understatement in our base 
variable is due to offsetting factors, with the presence of mar- 
ried recipients tending to push the coefficient above 1 and the 
effect of the income ceiling acting to depress the coefficient 
belowa.4: 


The rate variables in these two equations are clearly govern- 
ment policy parameters requiring no further consideration. But 
the series VETS, DEPS, and RVA are exogenous to the model and must 
be projected in some manner if the model is to be run forward. 

Of the three, DEPS is the easiest to project. Although DEPS con- 
Sists of two distinct cohorts, World War I (WWI) and World War II 
(WWIT) dependents, graphing the two separately yielded no addi- 


*5On November 30, 1966 the single rate was increased, retroactive to 
September 1, 1966, to $105 a month and the married rate to $175 (from $161). 
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tional information. After 1955, the total DEPS series follows a 
simple autoregressive scheme of the form: 


1Q55-4Q65 
DEPS = .99755 DEPS (4) 
(5991.11) 
SEE = .0000356 R2 = .9989 D/W = .160 
or, alternatively 
DEPS = -.000909 + 1.02575 DEPS, , (4') 
(9.85) (357.94) 
SEE = .0000198 R2 = .9997 D/W = .523 


Either equation seems satisfactory, although the latter is probably 
preferable because of its better fit. Before 1955 the DEPS series 
follows no regular pattern. What is extremely surprising is the 
very slow rate of decline of DEPS, a feature not only of the years 
after 1955 but of the whole period. The total dependents' pensions 
resulting from World War I reached a maximum of 20,015 in fiscal 
1925, yet had only declined to 14,027 by 1966, forty-one years 
later. Total dependents' pensions resulting from both world wars 
peaked at, 34,403 in 1950 and werer295913 2n1966."=1t the decline 
is linear, pensions will reach zero in about 2077, while if the 
post-1955, autoregressive pattern holds DEPS will be with us for 
generations. Consequently it is doubtful if this structure can 

be maintained into the middle-run future. Widows and orphans seem 
to be extraordinarily long-lived. 


In the case of disabled veterans we obtain a clear gain in 
information from separating the World War I and World War I1 
cohorts. There appears to be a definite postwar veteran cycle, 
which is seen after World War I and may be followed with roughly 
a twenty-year lag by the World War II cohort. The World War I 
group rises irregularly to a peak of 80,133 in 1940, then falls 
exponentially on a smooth curve down to the present. This group 
is thus easy to project into the future. The World War II group 
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seems to have reached a peak in 1964, and one may therefore assume 
that it will decline thereafter according to the same pattern as 
the World War I group. Thus we break down VETS by war into 

VETS" = VETS 1° = VEIS*11 


Then we subtract VETS I in each post-1940 quarter from the maximum 
1940 value to get a series 


DVETS I = .080133 - VETS I 
DVETS I is the divergence between current and peak numbers of 
disabled World War I veterans, and it increases exponentially from 
1940 onward. Then if we fit a log relation the equation is: 
1Q47-4Q65 
In DVETS I = -9.0008 + 1.26904 In T (5) 
CL72.1 7) (100859) 
SEE = .040 Ria 995 D/W = .026 
where T is a trend equal to 1 in 2Q40, and 103 in 4Q65. 
We have an excellent fit for the equation but the extreme auto- 
correlation shows that the exponential form is misspecified. As 
it stands, we have a model saying 
In D= a+ bln T 
SO D = AT 
where A=e 
Given this form, D = .080133, or VETSI = 0, when ln T = 5.1036 or 
when T = 165. This will occur in approximately the middle of 
1981, and our equation thus implies that veterans disability pen- 


sions arising from World War I will be zero by then.” The func- 
tional form implies 
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dD b-1 b 
dT bAT = TD? 


and thus the rate of increase of D rises as T rises, because the 
Observed gb eisrereaterathanigle, Anvalternative worm 


InsD P= ar-+. bT. 


Waspunied busy reldediagweakergiita -lhis ofcourse implies 


dD bT 
and aT bAe =~bD 


which indicates a rate of rise of D increasing faster than the 
previous form, though this rate is initially slower due to smaller 
values of b. Neither form is fully satisfactory, but the former 
seems reasonably adequate for short-term prediction. We can then 
pluczIncoFehisecquationptnesvalucete= line lQ64 sit thatercethe 
peak duarter, dnd derive successive values for DVETGelL, swhich, 
when subtracted from the peak value .106628, will yield a series 
VEloutd « «The two series, can thenjsbe summed) tojyiedd projections 
GOLLVETS. 


But for the recipients of War Veterans Allowances (RVA) no 
projection scheme seems adequate. The series rises steadily at 
leastauntil) 1966;with no sien vot avpeak-, «On. March 31.) 1966 the 
number of recipients stood at 85,835. This upward trend is a 
combination of aging veteran population and expanding eligibility, 
but surely a peak must come soon. We have no way of knowing when 
the downturn will occur or what form it will take. RVA may begin 
to drop sharply in the near future, or may just keep rising. One 
can project RVA at its latest level until a down-trend is asserted; 
alternately one could apply an autoregressive scheme such as that 
used for DEPS. But both efforts would be based on guesswork. 
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2-2-38-6 OLD AGE PENSIONS 


The old age pension was initiated on January 1, 1952. Monthly 
payments at the rate of $40 were made to any Canadian over 70 years 
of age who met certain residence requirements previous to applica- 
tion. In 1960 coverage was extended to non-residents with twenty- 
five years of residence in Canada after age 21. The pension was 
increased to $46 per month on July “1; 1957, and ‘to $55 on Novem= 
ber 1, 19570 'On®February #1511962 ithe pension was again increased 
to $65, and on October 1, 1963 to $75. In April 1965 provision 
was made for a cost-of-living adjustment to the pension (with a 
maximum increase of 2 per cent per year) based on the Canada Pen- 
Sion Plan Pension Index, effective in 1963. sbUt -thisers souts ide 
our data period.*® The April 1965 legislation provided as well 
for the payment of old age pensions in 1966 to persons born in 
1897 and earlier. Coverage was extended DMOgTeSSiVelyeso thatein 
1970 and thereafter pensions become payable at age 65. 


We combined monthly rates to form the quarterly séries for 
the old age pension rate (OAPR). The base series, Canadians 70 
years of age and over, is the sum of DB 3047 to DB 50515 and is 
designated AGED. These population series are derived by quarterly 
interpolation of annual demographic data Supplied by the Dominion 
Bureau of Statistics. The dependent variable is old age pension 
payments (OAPP, DB 2182). 


1Q52-4Q65 
OAPP = 1.0019 (OAPR) (AGED) (1) 
(808.78) 
SEE = 1.352 R2 = .9992 D/W =e 574 


Pon January 1, 1967 a program of Guaranteed Income Supplements became 
effective. This program guarantees that old age security recipients will re- 
ceive a minimum monthly income of $105 in 1967. In 1968, the GIS was also made 
Subject tora cost-of-living adjustment with a maximum increase of 2) per cent 
per year. 
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or, alternatively 


OAPP = 1.0030 (OAPR) (AGED) - 5.7488 (1/T) (2) 
(1105.79) Gals) 


SEE = .976 R2 = .9996 D/W = 1.038 


T in equation (2) is a time trend from 1Q52 to 4Q53 allowing for 
an apparent initial registration lag. Without this time trend 
there were substantial negative residuals in the first few years. 
Because the independent variable is quarterly payments in millions 
Of dollars, .thesbasacacoefticientals slo Thesinverse trend term 
is clearly helpful in dealing with autocorrelation, although fur- 
ther examination of residuals suggests that the term might well 
have been extended to 4Q54. On balance this is a very simple and 
straightforward equation, and further tinkering would be unpro- 
ahiveres tee 


2-2-4 INTEREST ON THE FEDERAL PUBLIC DEBT 


Pnterest on (the <federalepublic debt (IFD 7 DB u2iSt as the 
largest category of transfers to persons. It now runs at over a 
billion dollars each year. The amount of the transfer obviously 
depends on the total amount of debt outstanding and the average 
Coupon irate fom this: debt i> Within the block of (federalidebe it is 
useful to distinguish three classes of instruments usually sold 
in different markets and subject to different forms of rate behav- 
iour. These are treasury bills (TB, DB 636), other direct market 
securities (DMS), and Canada Savings Bonds (CSB). Treasury bills 
are short-term, highly liquid assets with a rate structure assumed 
to be based on the key rate, the three-month treasury bill rate 
(RTB, DB 601), average of Thursdays. DMS comprises all. the regu- 
larly traded federal debt with varying maturities and yields and 
semiannual coupons. DMS also includes a small block of perpetuals, 
solid Jat. a $55.m1 1) lvon, face: value andra, sper cent, coupon rate, car- 
rying a constant annual interest charge of $1.65 million. The third 
category, CSB, consists of fixed-yield securities, redeemable on 
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demand at par plus accrued interest. The coupons are redeemable 
annually on November lst. *’ 


Prior to 1960 the patterns of coupon redemption described 
above created a seasonal pattern in the interest liabilities Series, 
because all interest was reported on a paid basis in the Nattonal 
Accounts. Thus CSB interest payments were concentrated in the 
fourth quarter, while interest payments on direct market securities 
shifted about depending upon which pair of quarters had the highest 
proportion of semiannual payments. Starting in 1960 interest 
liabilities have been reported in the Wattonal Accounts on an ac- 
crual basis, which should have eliminated the seasonal pattern. 
However, this pattern has not been entirely eliminated. Conse- 
quently our final equation embodies two seasonal patterns: AQ] 
to AQ4 running from 1Q55 to 4Q59, and BQ1 to BQ4 running from 
1Q60 to 4Q65. The need for the second set of quarterly dummies 
Suggests that some problems remain in recording interest liabili- 
ties on an accrual basis. 


The independent variables needed to construct the equation 
were generated as described below. To arrive at the treasury bit 
interest liabilities variable, we multiplied the treasury bill rate 
(RTB) by the value of bills outstanding at the end of the quarter 
(TB). Since RTB is expressed in per cent per annum, the expected 
coefficient on the compound variable is .0025. In dealing with the 
other two classes of debt, a more complicated procedure was re- 
quired due to the wide variety of rates on the debt outstanding at 
any one time. We attempted, with little success, to find a single 
rate or a simple moving average of rates that would serve as a rep- 
resentative for the whole structure. Instead we broke down the DMS 
variable into individual issues for each quarter in our data peri- 
od,*® and derived an interest liabilities series by multiplying the 
amount of each issue outstanding at the end of the quarter by the 
coupon rate for that issue. An issue outstanding for only part of 
a quarter was assumed to be outstanding for the whole quarter but 
to be reduced proportionately. Thus a $100 million issue retired 


*7Although coupons of the 1956 CSB issue were redeemable annually on May 1, 
we ignored this irregularity in calculating our interest liabilities series. 


*®See the table "Details of Unmatured Outstanding Issues" in Bank of Canada 
Statistical Summary issued monthly by the Bank of Canada. 
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at mid-quarter would be counted as $50 million for the whole quar- 
ter: /Summing the resulting quarterly liabilities series across 
all issues gave us total quarterly interest liabilities for direct 
market securities (DMSL). 


A similar procedure was followed to obtain a series for Canada 
Savings Bond interest liabilities (CSBL), although the calculations 
in this case were more complex. These instruments are issued in 
the fourth quarter of the year and dated November Ist. Sales of 
an issue are generally continued through the first three quarters 
of the following year and are then discontinued. The amount of 
GSB"s outstanding, disaggregated by issue, ?isinot readily avarl- 
able on a quarterly basis. However, estimates are available for 
the amount of each issue outstanding as of January lst of each 
year. '? They are taken as the stock outstanding of each CSB issue 
at the end of the fourth quarter of the previous year. For all 
issues except the current one the change from fourth quarter to 
fourth quarter is a measure of redemptions. For the current issue, 
however, the change in the calendar year following the year of 
issue is a combination of both sales and redemptions. This net 
change has been negative for all issues, indicating that redemp- 
tions typically exceed sales (in most cases by relatively large 
amounts) in the year after a new CSB issue. The belief that gross 
sales of CSB's in the calendar year following issue are small, and 
probably insignificant compared with the total sales in the quarter 
of issue, led us to adopt the convenient assumption that these 
Salessare not Stonificantly ditterents trom zero. | inits. implies 
that we treated the first year change in current CSB's outstanding 
as entirely due to redemptions, and, in effect, ignored minor CSB 
Sales: occurring in three quarters: 


Given an annual series of redemptions for each CSB issue we 
had to decide how to spread these on a quarterly basis. We have 
no information on the quarterly pattern of redemptions, but it 
seems reasonable to expect that a large proportion of annual re- 
demptions are due to 'roll-overs' when a new issue is sold. If 
so, annual redemptions would be heavily concentrated in the fourth 
quarter. We experimented with three spreading ratios: the first 
was a simple linear interpolation; the latter two involved a non- 


*“2These estimates are published in Loans of Government of Canada and Loans 
Guaranteed by the Government of Canada issued annually by the Bank of Canada. 
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linear interpolation with quarterly weights of .2, .2, .2, -4, and 
-l, .1, .1, .7, respectively. Each of these three approximative 
procedures yielded a different series for quarterly CSB's outstand- 
ing by issue. These three series were used to generate three CSBL 
series. The relative performance of these alternative CSBL series 
in the estimated GINT equation, both within the estimation period 
and in the forecast period, was our criterion for selecting the 
‘most reasonable' method of interpolation. Both of the nonlinear 
procedures were superior to the simple linear interpolation (as 
one might expect), and the CSBL series based on the assumption 
that 70 per cent of the redemptions occurred in the fourth quarter 
proved to be the best of the three. 


Using this quarterly series for CSB's outstanding, CSBL was 
calculated in the following way. We first generated two liabili- 
ties series, one on a paid basis (CSBLP) and one on an accrued 
basis (CSBLA). We then have 


CSBL = Dl (CSBLP) + D2 (CSBLA) (1) 


where D1 = 1 from 1Q55 to 4Q59 and zero thereafter, and D2 = 1 
from 1Q60 forward. Interest on an accrued basis, CSBLA, was cal- 
culated as follows: 


where X;+ is the amount of the CSB of issue i outstanding at the 
end of quarter t, and CRjz is the annual coupon rate (expressed 
as a decimal) applicable to X;4 in quarter t. The amount of a 
CSB issue outstanding fluctuates daily. Therefore quarterly CSB's 
outstanding for each issue were found by averaging the beginning- 
and end-of-quarter values. Such a procedure gave us an approxima- 
tion of CSB's outstanding at mid-quarter. °° 


>The coupon rate on a CSB may be changed during the life of the issue. 
For this reason we averaged successive quarterly coupon rates to get the rate 
that most accurately reflects the mid-quarter rate. Changes that have occurred 
in the past have always taken place in the fourth quarter. 
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The CSBLP series is more complex. What we required for the 
first three quarters is the amount of redemptions by issue multi- 
plied by the annual coupon rate for that issue (expressed as a 
decimal) and scaled by some fraction representing the actual pro- 
portion of the annual interest received at the time of redemption 
(remembering that the 'year' for purposes of interest payments 
runs from November 1 to October 31). For the fourth quarter, we 
needed a similar expression, but we also needed a measure of the 
interest paid on the stock of CSB's outstanding on November 1. 

We assumed that redemptions are spread evenly throughout the quar- 
ter, and that all monthly redemptions are made on the last day of 
the month. This gave us the expression: 


m 
CSBLP = EZ [1/3 Ql (AX,,)(CR,,) + 7/12 Q2 (AX, ,)(CR,,) 
i=l 


+ 10/12 Q3 (AX, ,)(CR,,) + 1/12 Q4 (AX, ,) (CR, (3) 


POAa ome (OR) 


it-1l 


The CSBL and DMSL series calculated in the manner described 
above are reproduced in the data appendix. 


The estimated IFD equation is shown below. 
1Q55-4Q65 


IFD = .00227 (TB)(RTB) + 1.50581 CSBL + .28029 AQ1 (DMSL) 
(3.14) (6.91) (17.97) 


+ .42515 AQ2 (DMSL) + .35666 AQ3 (DMSL) + .11272 AQ4 (DMSL) 


29 25 20319 2 ; 
(26.25) (20.92) Oe in 


+ .27656 BQl (DMSL) + .32316 BQ2 (DMSL) + .31890 BQ3 (DMSL) 
(10.55) (12-78) (ae 7A 


+ .29831 BQ4 (DMSL) 
(11.88) 


SEE = 8.373 R2 = .975 D/W = 2.15 
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On the whole this equation is satisfactory, although it has some 
disturbing features. The fit is good, the pattern of residuals 
reassuring and the coefficient on (TB)(RTB) is not Significantly 
different from its expected value of .0025. As for the CSBL vari- 
able, it should have a coefficient of 1 and its estimated value 
is clearly too large. Similarly the sums of AQ; (DMSL) and 

BQ; (DMSL) variables are 1.175 and 1.217 respectively, while one 
would expect them to be unity. Another puzzling feature of the 
equation is the distribution of the coefficients on the AQ; (DMSL) 
variables. The indication is that interest payments on direct 
market issues are highest in the second and third quarters)abut 
such a pattern is unreasonable if coupon payments are made semi- 
annually. Prior to 1960 the CSBL variable was relatively large 

in the fourth quarter. This, coupled with the high coefficient 

on CSBL, must be responsible to some extent for the low coefficient 
and relatively high standard error on AQ4 (DMSL). Despite these 
difficulties, however, equation (4) forecasts well. Forecastsuor 
the interest on the debt for 1966 and 1967 were too low by $55.6 
million (4.83 per cent) and $58.3 million (4.68 per cent), respec- 
tively. 


A criticism of this procedure might be levelled at the com- 
plexity of the independent variables CSBL and DMSL. These will be 
a nuisance to forecast, as their future values must take account 
of the whole past debt structure. On the basis of our present 
approach, we can calculate the interest liabilities that equation 
(4) will generate into the future until such time as the last 
Series currently outstanding has been redeemed. To this calcula- 
tion must be added in each quarter the interest liability gener- 
ated by gross new issues at the going market rate. TUS 5 = dt weit) 
the last observed quarter DMSL has been calculated, we can derive 
DMSLi41 by subtracting the interest liability for any issue re- 
deemed in period t+1 and then adding the interest Tuabilacty-on 
gross new issues in period t+l. We can assume that gross new 
issues will be equal to the net government deficit in t+l plus the 
value of the securities that will be redeemed in period t+l. 
Assumptions will then have to be made about the term to maturity 
of these gross new issues, so that we will know in what future 
period (t+n) they will be redeemed. Thus the liabilities series 
used can be projected forward logically given the net deficit, 
the government borrowing rate, and the desired maturity structure 
from the rest of the model. 
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PART 4 PROVINCIAL GOVERNMENT REVENUE 


Total revenue of the provincial governments was $6,361 million 
in 1965, of which tax revenue made up 62 per cent and transfers 
from other levels of government (primarily the federal government ) 
22 per cent. In this part of the paper we present eight equations, 
which explain $3,598 million (or 72 per cent of total revenue 
excluding transfers from other levels), comprising 81 Pec ecencao: 
tax revenue and 41 per cent of the remaining non-tax revenue. These 
equations are listed in Table 12. 


Our three personal direct tax equations explain 88 per cent 
of total provincial personal direct taxes, while our corporation 
income tax equation explains 92 per cent of corporate direct tax 
revenue, and our three indirect tax equations explain 74 per cent 
of total indirect tax revenue. The equation in section 3-1-6-3 
covers profits of provincial government business enterprises, and 
explains 64 per cent of provincial investment income. 


In deciding which provincial revenue sources to model, we 
were influenced by the relative sizes of various components, the 
extent to which explanatory variables were likely to be produced 
elsewhere in a macro-model, the availability of necessary data, 
and the amount of variance to be explained. Most of the items 
excluded are either quite small (e.g. amusement taxes) or are the 
product of such a jumble of rates applied to such a wide variety 
of tax bases (e.g. natural resources taxes and real property taxes) 
that little can be learned from detailed modelling. Treated as a 
group, however, the excluded items are easier to handle. The sum 
of related revenues moves fairly steadily over time, since it 
results from a large number of different tax rates (with substan- 
tial intertemporal and interprovincial differences) applied to a 
considerable range of tax bases. This cancellation of random 
variations is even more obvious if certain small non-tax revenues 
are included. For example, if all revenue items not modelled 
separately, except transfers from other levels of government, are 
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Table 12 


LIST OF PROVINCIAL GOVERNMENT REVENUE ITEMS MODELLED 
(Millions of dollars) 


Index 1965 
Code No. Revenue 
Personal Direct Taxes 


3-1-1-1 Personal income taxes 743 
3-1-1-2 Motor vehicle licences and 
permits, persons 96 
Sc 1-15 Hospital insurance premiums 187 
Corporate Direct Taxes 
S=1-3-1 Corporation income tax accruals 503 
Indirect Taxes 
3-1-4-2 Gasoline taxes 659 
3-1-4-4 Motor vehicle licences and 
permits, businesses 139 
3-1-4-7 Retail sales taxes 839 
Investment Income 
3-1-6-3 Profits of government 
enterprises 432 
Total 3,598 
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added together®? and regressed on time and a constant term we can 
account for 90 per cent of the variance. The regression of that 
Sum on GNE (RDX 223) multiplied by quarterly dummies and a time 
trend accounts for over 98 per cent of the variance, as shown 
below. 


1Q48-4066 
SUM = .01748 (GNE) + .00218 Ql (GNE) - .00192 Q2 (GNE) 
(33.03) (4.75) (4.44) (1) 
- .00370 Q3 (GNE) + .00015 (GNE) (T) 
(9.15) (18.16) 
SEE = 11.51 R2 = 7985 D/W = 1.33 


However, such a regression is an unsatisfactory means of 
explaining major revenue sources regardless of the fit obtained, 
Since there is no way of using the resulting equation to indicate 
how and when revenues would change in response to specific changes 
in government policy. The method is appropriate for dealing with 
a heterogeneous collection of leftovers in which there is little 
policy interest or for which there are no suitable sources of 
explanatory data. But as long as we deal with the provinces as 
an aggregate group a number of revenue sources are best treated 
by an essentially defeatist regression on GNE or a trend. From 
time to time it will be desirable to break out specific items 
from the aggregate group, and attempt to develop particular models. 
If individual provinces wish to forecast their own revenues, then 
specific treatment for separate revenue items now lumped together 
would become at once necessary and more feasible. For the time 
being, we shall deal only with the larger items for which there is 
some homogeneity of experience across provinces. 


°lCode numbers of the items are: 3-1-1-4, 3-1-1-5, 3-1-3-2, 3-1-4-1, 
3-1-4-5, 3-1-4-6, 3-1-4-8) 3-1-6-1, 3-1-6-2, 3-1-6-4, 3-1-8-1, 3-1-8-2, 3- 
and 3-1-8-4. The last four items (which represent employer and employee contribu- 
tions to pension, vacation, and compensation funds) could be modelled in the 
Same way as the income side of the similar fund examined in section 2-1-6-1. 
Construction of a single model for all provinces would involve additional prob- 
lems caused by aggregation of data from provinces with differing contribution 
rates. 
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One major provincial item we shall bypass is "transfers from 
other levels of government", because forecasting this item would 
not be easily improved by using the kind of econometric models 
that we employ in forecasting other revenue sources. Few economic 
or demographic variables help much to explain the outcome of nego- 
tiations on the size of transfer payments from one level of govern- 
ment to another. 


Our approach to the explanation of provincial revenue sources 
has been similar to that used in the federal tax section, that is 
to duplicate as nearly as possible typical tax calculations under- 
lying payments recorded in the Nattonal Accounts. In most cases 
we selected an appropriate proxy for the tax base, and then applied 
a weighted average tax rate. The weighting across provinces was 
usually done according to the distribution of the tax base among 
provinces. Since these weighting patterns do not usually change 
dramatically in the short run, the weighted rates can be regarded 
as predetermined variables derived from policy-determined tax 
rates and stable weighting patterns. In some instances, one can 
assume that there is a simultaneous feedback from the expenditure 
requirements to the tax rates. In our initial model, which treats 
government expenditure as being predetermined, this feedback does 
not prevent us from dealing with tax rates as predetermined vari- 
ables. When a number of expenditure items are made endogenous to 
the model, some of the more volatile tax rates may have to be 
treated as simultaneously determined endogenous variables. 


In the revenue models discussed here, we employ a number of 
weighted average tax rates. We describe in the data appendix the 
calculation? procedurenusediansconstructing jeaci ofthese rates’, 
andtiaist? theymesudeangemsenres 


d-1-1-1 PERSONAL INCOME TAXES 


Under the federal-provincial tax-sharing agreements of 1962 
the federal government partially withdrew from the personal income 
tax’ field. The*provinces were offered an abatement equal>to’a 
fixed percentage of the 'basic tax' collected.°* Formally, the 


°21Basic tax' is defined as total tax accruals (AY, RDX 11600) net of the 
Old Age Security Tax, the 1965 tax cut, the temporary surcharge imposed in 1968 
and the new Social Development Tax, which took effect at the beginning of 1969. 
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provinces levy their own taxes at rates equal to, above, or below 
those of the federal abatements. The provincial tax is collected 
by the federal government without cost to the province——as long 
as the provincial tax base is identical to that of the federal 
government. Quebec is the one province now CoLlecting its “own 
personal income tax. In Table 13 we summarize the federal abate- 
ments and the provincial rates of personal income tax since 162. 
The provincial levies shown for Quebec are somewhat misleading 
since, as already noted, Quebec has its own collection system with 
a separate tax base and a progressive rate structure. We assume 
in our analysis, however, that total Quebec tax collections do 

not differ significantly from the dollar value of the abatement 
received.°* Manitoba and Saskatchewan each levy a surtax of 5 

per cent (formerly 6 per cent) over and above the federal abate- 
ment rate, while for the other seven provinces the rates of income 
taxation are equal to the federal abatement rate. >" 


Two models explaining total personal tax collections were 
presented in section 2-1-1-1. Here we needed some method of break- 
ing out provincial collections from the total. Our procedure was 
essentially the same as that used in constructing Model 2 of 
section 2-1-1-1, but modified to take account of the fact that the 
relevant base for calculating provincial tax collections is fed- 
eral basic tax, not assessed taxable income. 


We proceeded by defining a new series of weighted average 
tax rates (BRW;j) analogous to the RW; of section 2-1-1-1 except 
that we substituted basic tax payable for total tax payable in 
our ‘calculations.- the identity 


e-Tna1 967 marginal tax rates in Quebec were exactly one-half of the federal 
marginal (basic tax) rates in each income category, although the Quebec tax base 
and exemption levels were not analogous to those of the federal government. 
Prinetpal Taxes and Rates 1967 issued annually by D.B.S., catalogue no. 68-201, 
[Ds ws ehavel sal 


>*Effective July 1, 1969 a 5S per cent surcharge was imposed in Alberta and 
in Newfoundland. New Brunswick adopted a 10 per cent surcharge effective April 1, 


1969. 


°°See data appendix, pp. 155-156. 
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Table 13 


PERSONAL INCOME TAX: RATES OF FEDERAL ABATEMENT AND PROVINCIAL TAX 
(Expressed as a percentage of basic tax) 


Taxation Year 


1962 19631964 19651966 += 1967 = 1968 

Federal Abatement 

To all provinces 

except Quebec 16 17 18 Pah 24 28 28 
To Quebec* 16 17 18 44 47 50 50 
Provincial Levies 

Manitoba 22 23 24 26 Pas) 5S SE 
Saskatchewan 22 25 24 vals 29 33 33 
Quebec 16 7, 18 44 47 50 56 
All Others 16 10Y4 18 21 24 28 28 


* In 1965 an 'opting-out' arrangement was instituted whereby a province could 
elect not to participate in various shared-cost programs with the federal 
government. Quebec opted out of several programs in return for additional 
abatements. 


Source: Provinetal Finances, Canadian Tax Foundation, various issues. 
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BRW, [YAS, - NT, (YEX,)] - RDC (DIVC) (1) 
i=l 


was then used to define personal basic tax accruals (ABY). The 
YAS, NT, YEX, RDC, and DIVC variables, as well as the four income 
classes employed, are defined in section 2-1-1-1. 


The provincial rates of personal income tax shown in Table 13 
are weighted by the proportion of total tax payable originating 
in each province and summed to form the weighted provincial tax 
rate variables TPER1 for all provinces except Quebec and TPER2 
for Quebec. (See the data appendix.) Total provincial accruals 
are then defined as 


TPA = (TPER1 + TPER2) (ABY) (2) 


Taxes collected by the federal government are passed on to 
the provinces with a two-month lag. This lag, coupled with the 
one-month lag between tax accruals and collections by the federal 
government, results in a delay of one quarter between the time 
provincial taxes are accrued and the time they are actually 
received and recorded by the provinces. Since Quebec collects 
its own tax we expect the lag between accruals and collections to 
be shorter in this instance; indeed we suspect it would be close 
to the one-month lag between federal accruals and collections. 

We thus construct the collection variable 


TPC = [(TPER1) (ABY)],_, 
(3) 
+ [1/3[(TPER2) (ABY)],_, + 2/3 [(TPER2) (ABY)]] 


Regressing actual provincial personal tax collections CERRY 
DB 4051) on the calculated collection variable, we get the fol- 
lowing equation: 
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2Q62-4Q66 


TPP = 1.1368 TPC (4) 
(51.98) 
SEE = 14.13 R2 = .959 D/W = 1.98 


This equation fits fairly well and the Durbin/Watson statistic is 
reassuring. Ideally we would expect the coefficient on TPC to be 
1. However, our experience with the TP equation in section 2-1-1-1 
indicates that a coefficient of 1.13 is not unreasonable since 

the independent variable, based on data in the Taxation Statistics, 
is consistently lower than the dependent variable, based on the 
Nattonal Accounts. °° 


Equation (4) allows us to assess directly the revenue effects 
of changes in the federal basic tax rate schedule, in the levels 
of abatements to the provinces, in provincial surtaxes, or in any 
combination of these three policy instruments. Federal personal 
income tax collections can be determined by deducting TPP from TP. 


-1-1-2 MOTOR VEHICLE LICENCES AND PERMITS, PERSONS 
-1-4-4 MOTOR VEHICLE LICENCES AND PERMITS, BUSINESSES 

Since motor vehicles of any size can be owned either for 
personal or for business use, it makes sense to explain revenue 
from motor vehicle licences and drivers' permits, issued to persons 
and to businesses, as a single item (MVLP, DB 4052 + DB 4064). 
For this purpose we need a weighted average licence fee per reg- 
istered motor vehicle, and a series representing the number of 
licenced vehicles. Neither is easy to develop. 


Licence fees vary by province and also by type of vehicle. 
Since no data exist on the numbers of each type of vehicle regis- 
tered in a given province, we calculated an average rate per 
vehicle for each province. This was done by dividing provincial 
revenue derived from licences and permits by the number of regis- 


°®See the discussion preceding Chart 8, pp. 43-44. 
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tered motor vehicles in a province. When the equation is used for 
forecasting, a problem arises in translating any licence fee change 
for a particular sort of vehicle into the appropriate change in the 
average rate for the province concerned. Weighting across prov- 
inces was established by using provincial net (i.e. taxable) gaso- 
line sales. The resulting pattern of weights is stable enough to 
permit the equation to provide useful forecasts. Sources for all 
series used to compute the weighted average rate of licence fee per 
registered motor vehicle (MVPR), as well as values of MVPR from 
1955 to 1967, are given in the data appendix. 


The base we employed in constructing the MVLP equation is the 

total number of registered motor vehicles (RMV) as recorded in 

The Motor Vehicle, Part III Registrations.®’ A separate indepen- 
dent variable is required for each quarter because most licence 
fees are paid annually rather than quarterly. These quarterly 
variables were obtained by interpolating the annual RMV series 
(from fourth quarter to fourth quarter) and using proportional 
quarterly dummies. The estimated relationship is shown below. 


1Q55-4Q65 


MVLP = .0469 (MVPR)(RMV) + .6126 Ql (MVPR) (RMV) 


(7.4) (66.7) (1) 
+ .2186 Q2 (MVPR) (RMV) + .0226 Q3 (MVPR) (RMV) 
(24.0) (2.5) 
SEE = 3.546 R2 = .993 D/W = 2.00 


Equation (1) appears to be satisfactory in all respects. ihe sum 
of the quarterly coefficients is 1.041 and their pattern indicates 
that the bulk of licence revenue is received in the first quarter 
with a steady decline throughout the year. We used the equation 
to forecast MVLP for 1966 and 1967 with encouraging results. The 
1966 forecast value was $5 million (2.03 per cent) less than the 
actual value and the 1967 forecast was only $2 million (3 769" per 
cent) too low. 


°’The Motor Vehtele, Part III Registrattons issued by D.B.S., catalogue 
no. 53-219. 


When we attempt to use equation (1) in a macro-model, regis- 
tered motor vehicles are unlikely to be endogenously determined. 
Sales of new passenger cars are more likely to be explained in 
such a model. To utilize this latter variable we created a series 
for the stock of passenger cars in existence (CARS). CARS is 
defined as a fifteen-year weighted sum of annual new car sales, 
with weights corresponding to U.S. scrappage rates. °® 


We reestimated the MVLP equation using the interpolated CARS 
series in place of RMV. The test statistics were not Significantly 
different from those obtained for equation (1), although they were 
Slightly inferior. The residuals were quite large in 1965, however, 
and when the equation was used to forecast 1966 and 1967 the fore- 
cast values of MVLP were higher than the actual values by 4.9 and 
6.9 per cent respectively. This relatively poor forecasting per- 
formance is caused by a change over time in the proportion of 
passenger cars to the total stock of registered motor vehicles. 
There was a nonlinear decline in the ratio RMV/CARS from 1.58 in 
1995, 0f145 Seana 1965. 


Employing an alternative procedure we estimated directly the 
relationship between RMV and CARS, and used the forecast values 
of RMV in equation (1) to forecast MVLP. An annual TECresstonsot 
RMV on CARS and CARS/T (where T is an annual time trend equal to 
1 in 1955) provided the best results and is shown below. 


1955-1965 
RMV8= "29597 5+) 1 1906 CARSE te 055z26(CARS/T) C2 
(7.5). 64 04. 0),.93) (1.4) 
SEE = .0418 R? = ,998 D/W = 1.21 
The equation indicates that the RMV/CARS ratio declines to an 


asymptotic value of 1.19. RMV was forecast for 1966 and 1967 
from equation (2). The interpolated values, used in equation (1) 


°®New car sales are available from New Motor Vehicle Sales issued monthly 
by D.B.S., catalogue no. 63-007. Scrappage rates are given in Friedman, Charles S.: 
"Stocks of Passenger Cars: Postwar Growth and Distribution." In: Survey of 
Current Business, U.S. Department of Commerce, September 1963, p. 20. 
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produced revenue forecasts for MVLP that were only $3 million too 
low in 1966 and $1 million too high in 1967. 


d-1-1-8 HOSPITAL INSURANCE PREMIUMS 


Under the federal Hospital Insurance and Diagnostic Services 
Act of 1957, the costs of hospitalization are shared approximately 
equally by the federal and provincial governments. Since the prov- 
inces are free to devise their own methods for financing the prov- 
incial share of these costs, a variety of financing methods are 
in use. Three provinces——Ontario, Manitoba and Saskatchewan— 
require the payment of hospital insurance premiums. These reve- 
nues appear under "Direct Taxes" in the Wattonal Accounts. 


To estimate the aggregate premium receipts, we needed a 
weighted average rate of premium (with zero weights for provinces 
other than Ontario, Manitoba and Saskatchewan), and a measure to 
represent the insured population. We prepared our weighted aver- 
age premium rate (RWH) by weighting according to the provincial 
Share of the national civilian labour force (NL, RDX 11141) and 
therefore the appropriate base figure is NL. We chose NL as our 
base because most of the insured population is insured through 
payroll deductions——coverage is a condition of employment in 
many firms. If we regress total hospital insurance premiums 
(HIP, DB 4053) on RWH (NL) the coefficient could differ from 1 
because the number of insured persons not in the civilian labour 
force may be either more or less than the number of uninsured 
persons in the civilian labour force. 


To calculate a weighted average premium rate, an average 
premium for each province was first obtained by multiplying the 
premium for married contributors by the proportion of married 
males in the provincial labour force and adding the product of 
the premium for single contributors multiplied by the proportion 
of single persons in the provincial labour force.°? The average 
premium for a particular province was then weighted by that prov- 


°°We assume that all married females in the labour force have husbands who 
are also in the labour force. The category 'single persons in the labour force' 
includes those who are widowed or divorced. The relevant provincial proportions 
are derived from 1961 census data and assumed to be constant throughout the 
estimation period. 
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ince's share in the national civilian labour force. Summing over 
the three provinces requiring premium payments gave a weighted 
average hospital insurance premium rate for Canada. 


The use of quarterly dummy variables was considered to be 
necessary because of the method of making premium payments in 
Saskatchewan. Payments in Ontario and Manitoba are made on a 
quarterly or monthly basis, generally through payroll deductions. 
In Saskatchewan however, contributors assessed at the single rate 
must pay at least one-half of the premium on November 30 and the 
balance on the following May 31; contributors assessed at the mar- 
ried rate may make bulk payments in November or may pay in quar- 
terly instalments. One would therefore expect the total fourth- 
quarter premium receipts to be consistently larger than those 
received in the previous three quarters. While the anticipated 
results were obtained, the relative magnitudes involved are not 
great owing to the small number of single contributors in 
Saskatchewan compared with total contributors in all provinces. 
Another reason for expecting the coefficient to be lower in the 
second and third quarters is that any seasonal increase in the 
labour force would not necessarily be matched by an equivalent 
increase in the insured population, since some seasonal workers 
would remain uninsured, while others would maintain their insur- 
ance even when out of the labour force. 


We present below our estimated equation. 


1059-4066 
HIP = 1.1627 Ql (RWH) (NL) + 1.1243 Q2 (RWH) (NL) 
(55. 3} (54.9) 
(1) 
+ 1.0447 Q3 (RWH) (NL) + 1.1644 Q4 (RWH) (NL) 
(55a) (59.9) 
SEE = 1.795 R? = .949 D/W = 1.69 


The quarterly pattern of coefficients is the pattern we expected. 
The average of the quarterly coefficients is 1.124 indicating 
that there are more insured people outside the labour force than 
uninsured people in the labour force. Since about 98 per cent of 
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the population in Ontario, Manitoba and Saskatchewan is insured, 
the high coefficients were expected. Because of differing family 
Sizes the proportion of the labour force insured can, of course, 
be higher or lower than 98 per cent. The forecast value of HIP 
for 1967 was $2 million (1.010 per cent) higher than the actual 
value. For 1968 the equation produced a value $2 million (.667 
per cent) lower than the actual value of HIP. 


5-1-3-1 CORPORATION INCOME TAX ACCRUALS 


In the federal tax sector we presented equations for total 
and federal corporation income tax accruals (section 2-1-2) and 
for the corresponding corporation tax collections (section 2-3-2-6). 
In this section we explain the provincial share of the corporation 
income tax on an accrual basis. 


For total corporation tax accruals (TCA) it was possible to 
estimate a structural equation, since we have some knowledge of 
the structure of the tax as well as direct survey data on both 
total corporation profits and total corporation tax accruals. 

For provincial tax accruals, however, no suitable data are avail- 
able.°° This leaves us with a choice of two procedures. Since 
we have equations for total accruals and federal accruals as they 
appear in the National Accounts, we can obtain a series for pro- 
vincial accruals as a residual. The series obtained in this way 
(PCAR) would correspond to the national accounts series on pro- 
vincial accruals. Alternatively, we can create a series for 
provincial corporation accruals (PCA) based on our a priori infor- 
mation about the structure of the tax. Since in any one province 
there is only a single rate at which corporations pay provincial 
income tax and since this rate is applied directly to taxable 
corporate profits, it is fairly easy to calculate a series for 
provincial accruals according to the identity 


PCA = PCTR (PCT) (1) 


where PCT is taxable corporation profits generated from national 
accounts profits (PC) according to the relationship 


®°See p. 62. 
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PEMi= e759! (PGs tere Slosn 1]. rei ont ooy (2) 
discussed fully:in- section: 2-I-2. 


PCTR is a weighted average of provincial corporation income 
tax rates. Between 1947 and 1951 eight of the provinces received 
a transfer from the federal government equal to 5 per cent of tax- 
able corporation profits collected in their jurisdictions; Ontario 
and Quebec collected their own corporation profits tax at a rate 
of 7 per cent. In 1952 Ontario rented its corporation tax field 
to the federal government; Quebec continued to levy the 7 per cent 
rate until 1957. Under the terms of the Federal-Provincial Tax- 
Sharing Arrangements Act of 1957 the provinces received either a 
transfer of 9 per cent of taxable corporation profits accruing in 
a province, or an equal abatement of federal tax. Quebec and 
Ontario took the abatement. In addition Ontario levied a tax of 
11 per cent on corporation profits. The remaining provinces took 
the transfer. From 1962 to 1967 all provinces except Quebec 
received a federal abatement of 9 per cent; Quebec received an 
extra 1 per cent in lieu of federal grants toward the support 
of universities in that province. During these abatement agree- 
ments both Ontario and Quebec had rates that were 2 per cent 
greater than the abatement, while Manitoba and Saskatchewan levied 

an extra 1 per cent. All the other provinces re-entered the 
corporation tax field under the 1962 agreements with rates equal 
to the 9 per cent abatement. In 1967 this abatement was increased 
to 10 per cent for all provinces. We weighted these provincial 
rates by the proportion of taxable corporation profits in each 
province to get PCTR. Values for PCTR are given in the data ap- 
pendix. 


The use of equation (1) to calculate PCA implies that federal 
accruals are given as a residual (FOARIEE* Values for PCA and 
FCAR obtained in this way appear in the data appendix. It should 
be noted that these series differ from their national accounts 
counterparts. Since no direct observations underlie either set 


®lSsee footnote 33, p. 63. 
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of accrual series one's choice should depend on the plausibility 
of the derivation procedure and on how they perform in experiments 
that can discriminate between the two series. °? 
6-1-4-2 GASOLINE TAXES 

In generating a gasoline tax equation we attempted to dupli- 
cate as closely as possible the tax calculations involved in ar- 
riving at the national accounts totals. Our basic equation is of 
the form 

GTAX = RWG [(GAS/CARS) CARS] + RWD [(DO/CV) CV] (1) 


where: 


GTAX = gasoline tax receipts, millions of dollars (DB 4062) 


RWG = weighted average gasoline tax rate, dollars per 
gallon 

RWD = weighted average diesel oil tax rate, dollars per 
gallon 

GAS = taxable sales of gasoline, millions of gallons 

DOS, —a taxable sales of sdieselsoil mil Vionstotecaddons 


CARS = stock of existing passenger automobiles, millions 
CV = commercial vehicle registrations, millions 


We constructed a gasoline tax model that leaves only CARS, 
RWG and RWD exogenous to the government sector. CARS is a Bank 
of Canada series generated by applying U.S. scrappage rates to 
Canadian new car sales. (See section 3-1-4-4, p. 126.) To calcu- 
late RWG we weighted the gasoline tax rate in a particular province 
by that province's share in taxable sales of gasoline. Similarly 
we calculated RWD by weighting the diesel oil tax rate by taxable 


®2One such experiment is suggested and reported in section 2-3-2-6, pp. 79-80. 
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sales of diesel 011. Sources for the data used to compile RWG 
and RWD, as well as the values of these weighted rates from 1959 
to 1967, are given in the data appendix. 


Our initial step in constructing the gasoline tax model was 
to generate a series that approximates CV and that can be readily 
forecast. The ratio CV/CARS declines nonlinearly from .40 in 1955 
to .27 in 1967, and an annual regression similar to that used to 
forecast RMV in section 3-1-4-4 produced the following results: 


1955-1966 
CV = .4494 + .1861 CARS + .0276 (CARS/T) (2) 
(ile oo 25700) (2.26) 
SEE = .0145 R2 = .990 D/W = 1.96 


Quarterly values of CV used in equation (1) (denoted CV) were 
generated by using the coefficients of equation (2) with the CARS 
series linearly interpolated from fourth quarter to fourth quarter 
and with T a step trend, equal to 1] in all quarters of 1955, 

Z invdiliquarterseof, 1O5G. etc. 


Next, we needed equations with which to forecast the ratios 
GAS/CARS and DO/CV. As one would expect the ratio GAS/CARS is 
almost constant over the time period, a factor that led to the 
following equation: 


1Q59-4Q66 


GAS/CARS = 169.1217 Q1 + 218.9053 Q2 


(85.15) Ome dn) (3) 
+ 250.1134 Q3 + 209.8438 Q4 
(125.93) (105.65) 
SEE = 5.618 R2 = .965 D/W = 1.77 


These coefficients indicate the number of gallons of gasoline used 
per existing passenger car in each quarter. The quarterly pattern 
is predictable, with the highest average gasoline consumption 
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occurring in the third quarter and the lowest in the first quarter. 
Although the coefficients seem high some upward bias is to be 
expected, since the denominator does not include all gasoline- 
burning vehicles. 


The following equation, used to forecast the DO/CV ratio, 
proved to be slightly more difficult to construct than equation (3) 
because of the more intensive use of capital (CV), reflected in the 
rapid increase of the ratio over the 1962-1966 period. 


1Q59-4066 


DO/CV = 25.5043 + .4305 (T1)(Q1) - .1582 (T1)(Q2) 
Gla ale ors) (.74) 


+ .6842 (T1)(Q3) + .7271 (T1)(Q4) + .0201 (T1)(T2)(Q1) (4) 
(3.28) (3.61) (1.45) 


7.0572 (TI) (12) (Q2) + 20185! (T1)(T2) (03) + .0092 (11) (12) (04) 
(4.47) (Cie) Gey 


SEE = 3.419 R2 = .887 D/W = 1.66 


Tl is a time trend equal to 1 in 1Q59 and continuing to 4Q66. 

T2 is a second time trend inserted to capture the increase in the 
ratio referred to above. T2 equals 1 in 1Q62 and continues to 
4Q66. One would not expect this rate of increase to be maintained 
indefinitely. A close watch should therefore be kept on the fore- 
cast values of equation (4) to try to ascertain when T2 should stop 
rising. 


Using the calculated values from equations (2), (3) and (4) 


along with the exogenous series for RWG, RWD and CARS, we estimated 
equation (1) with the following results: 
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1Q59-4Q66 
GAS DO. oA 
= es Se (CW 5 
GTAX = 1.0061 [RWG ine CARS + RWD (=) ees) 
(105.11) 


SEE = 7.283 R2 = .958 D/W = 2.35 


jhe f1t, of equation (5)1s g00d, with the scoctirerentenotssrentea. 
cantly different from 1. We used the model to forecast GTAX for 
1967 and the forecast value exceeded the actual value by $5 mil- 
lion (7044) péermecentas: 


The gasoline tax model presented above should be useful both 
for straight forecasting and for policy analysis using a macro- 
model, since the only exogenous variables are weighted tax rates 
and the number of cars existing. It appears that the weights are 
Stable enough to allow RWG and RWD to be easily forecast. Since 
scrappage rates are assumed to be predetermined, one can derive 
the CARS series from any model that has a demand equation for 
automobiles. 


d-1-4-7 RETAIL SALES TAXES 


The retail sales tax (TRS, DB 4067) is simple to model, as a 
variable much like the actual tax base is explained within most 
macro-models. Our base is the sum of current-dollar consumer 
expenditures on durables (CD, DB 243) and nondurables (CND, DB 242). 
The weighted sales tax rate (RWS) is obtained by weighting each 
provincial rate by that province's proportion of retail trade. 

Since receipts from the retail sales tax are remitted by merchants 
and recorded by the governments as tax receipts in the month follow- 
ing the sales of the relevant goods,°* both the weighted rate and 
the base series must be lagged one month. This can be done easily 
for the rate, because the weights are available from a monthly 


®3In Saskatchewan the taxes are remitted and recorded during the month 
following the end of the quarter in which goods are sold. In our estimation 
procedure, apart from the calculation of the weighted rate variable, no special 
allowance was made for this situation. 
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series.°* For the base series, however, only quarterly data are 


available. Therefore, to approximate this lag we defined a new 
expenditure variable equal to two-thirds of actual expenditure in 
the current quarter plus one-third of expenditure in the preceding 
quarter. By making these adjustments to capture the lags in the 
collection and recording procedures, we obtained a closely-fitting 
equation without the aid of dummy seasonals. Since the national 
accounts expenditure series are adjusted to include the amount of 
retail sales tax collected, they must be divided by (1 + RWS) to 
obtain an estimate of the tax base. Thus our equation is: 


1Q52-4066 


1/3 (CD + CND),_, + 2/3 (CD + CND) 


TRS = 1.13952 RWS [ eee et ae 
(102.01) 
SEE = 8.942 Re = 985 D/W = 1.80 


Many taxable sales of secondhand goods are only partially 
included®° in CD + CND, and a Special sales tax on tobacco and 
tobacco products is not covered in our weighted rate variable. 
Offsetting these items are a number of expenditures included in 
the base series, but not subject to tax. These comprise small 
purchases (those under 10, 15 or 20 cents depending on the province 
concerned), foodstuffs, and in some provinces, meals, drugs, some 
fuels and a variety of miscellaneous items. Our coefficient indi- 
cates that the receipts from the tobacco tax and the tax on sales 
of secondhand goods more than outweigh the effect of exempt items 
included in the expenditure series. 


®*Total retail trade by province was obtained from Retail Trade issued 
monthly by D.B.S., catalogue no. 63-005. Prior to 1961 our trade figures are 
based on the 1949 Standard Industrial Classification; from 1961 on they are 
based on the 1960 SIC. The weights do not appear to be affected by these 
revisions and, indeed, are remarkably stable over the 1952-1968 period. 


®°sales of used consumer durables from the business sector to the personal 
sector are reduced by the estimated value of trade-in allowances received by 
consumers. See Wattonal Accounts, Income and Expenditure, 1926-1956 issued by 
D.B.S., catalogue no. 13-502, p. 158. 
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Forecast values for TRS generated with equation (1) were 
$5 million (.394 per cent) too high in 1967 and $67 million (4.400 
per cent) coo; ows 908; 


3-1-6-38 PROFITS OF GOVERNMENT ENTERPRISES 


Provincial governments engage in a wide range of enterprises, 
from the sale of liquor to the operation of near-banks, with a 
heavy emphasis on utilities. Given the monopolistic nature of 
many of these enterprises and the relative stability of demand for 
the goods and services involved, one would expect trading profits 
(PGTP, DB 4072) to be less volatile than the profits of private 
corporations (PC, RDX 226) though more volatile than GNE (RDX 223). 
If this were so both variables should help to determine provincial 
government trading profits. Since there is no reason to expect 
these relationships to be independent of the seasons, one should 
allow some of the coefficients to take different values in each 
quarter. . 


We experimented with two basic specifications——the first 
using GNE and quarterly dummies proportional to PC, and the 
second using PC with seasonal differences proportional to GNE. 
The latter specification was marginally superior but in general 
the coefficients on PCrwere not significant.) We) present, thestwo 
equations below, as well as a third one using GNE alone to explain 
PGTR: 


1951-4965 


PGTP = .00780 GNE + .00640 Ql (PC) - .00128 Q2 (PC) 


(13.30) (1.01) (.24) a) 
- .00863 Q3 (PC) + .01826 Q4 (PC) 
(1.36) (Cia 
SEE = 3.666 R2 = .969 D/W = 2.00 
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1951-4065 


PGTP = .00538 PC + .00791 Ql (GNE) + .00704 Q2 (GNE) 


(.93) (14.51) 10.85 
( ) (2) 
+ .00649 Q3 (GNE) + .00911 Q4 (GNE) 
(UIT) (15.44) 
SEE = 3.563 R2 = .970 D/W = 2.02 
1Q51-4Q65 
PGTP = .00965 GNE - .00124 Q1 (GNE) 
(94.69) (7.95) (3) 
- .00201 Q2 (GNE) - .00266 Q3 (GNE) 
(13.59) (19.19) 
SEE = 3.559 R2 = .970 D/W = 1.96 
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DATA APPENDIX 


2-1-1-1 PERSONAL INCOME TAX 


A. Total Personal Income Tax Collections (TP): Deductions 
at Source (TPS) and Other Collections (TPO) 


Using Model 1 and Model 2 we attempted to estimate national 
accounts income tax collections, net of refunds (TP, DB 1368). 
Unfortunately this series is not divided into its constituent 
series, deductions at source (TPS) and other collections (TPO), 
which we require for Model 1. To obtain values for these variables 
we used the two budgetary series "Total Personal Income Taxes Col- 
lected, Gross Excluding Refunds, Deductions at Source" and "Total 
Personal Income Taxes Collected, Gross Excluding Refunds, Other 
Collections". These monthly series are available in the Research 
Department of the Bank of Canada. The aggregate of the two series 
differs from the national accounts series in two respects. The 
first difference is that Quebec's share of the personal income 
tax is not included in budgetary revenues since it is collected 
directly by the province. The second, but minor, difference arises 
from the treatment of supplementary period revenues, received in 
April but recorded as March budgetary revenues. In the Nattonal 
Accounts these revenues are recorded in April. This latter dif- 
ference does not affect annual revenues, but it makes the first- 
and second-quarter amounts different under the two accounting 
procedures. 


To reconcile the budgetary series with the national accounts 
series we calculated the difference between the two [TP - (TPS + 
TPO)], and allocated this difference to TPS and TPO in the pro- 
portions 

TPS/(TPS + TPO) 
and TPO/(TPS + TPO) 


respectively. After spreading the difference in this way the 
series used in equations (1:2) and (1/4) are: 
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1950 
IS 
OBZ 
OSS 
1954 
OS'S 
1956 
1957 
1958 
O59 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 


1950 
1951 
O52 
IQS 
1954 
IQS 
1956 
ILS 
1958 
OSS 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 


DEDUCTIONS AT SOURCE, NET OF REFUNDS (TPS) 
(Millions of dollars) 


1Q 2Q 3Q 
80 42 85 
108 91 152 
189 143 208 
226 161 226 
BOS 148 247 
BESS 152 258 
256 LS 309 
310 226 347 
304 150 319 
295 204 Hal: 
342 278 412 
360 291 442 
399 334 486 
451 S25 Silks 
504 427 625 
611 477 687 
736 Sak 818 
1,027 606 OAS 
227 USL 22 


OTHER COLLECTIONS, NET OF REFUNDS (TPO) 
(Millions of dollars) 


1Q 29 3Q 
64 142 5) 
fal ei Dy 
LH 189 Wl 
86 220 65 
US 2a 67 
75 184 64 
US 216 US 
83 219 79 
76 225 75 
80 240 HU 
87 2/5 88 
94 295 98 
104 295 101 
105 Ball JEIUS) 
120 374 Sek 
E35 437 143 
165 447 163 
187 561 179 
214 664 220 
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B. Exogenous Spreading Ratios (N., Ws NW. Ys) 


Data used to calculate the Nj, Wo NW; andey; ratiosvare 
obtained from tables in the Department of National Revenue's an- 
nual publication, Taxatton Statistics, Part One (Individuals). 
The values of the ratios presented in the following tables are 
annual values. When these ratios are used in the tax models a 
quarterly pattern is imparted to them by means of simple linear 
interpolation from fourth quarter to fourth quarter. 


PROPORTION OF TOTAL TAX RETURNS FILED IN EACH INCOME CLASS (N,) 
(N, = NT,/NT) 


NL N2 N3 N4 
1950 . 806 5 ASX) .032 Ou al 
1951 Siew els) .043 .012 
1952 .677 258 S052 .014 
1953 .644 . 280 AOL .014 
1954 .642 . 280 064 .014 
1955 .620 Zo OWES .016 
1956 Oa, SOM .095 017 
1957 5 DE a oyliss elo .018 
1958 .-529 SOIT MAP .021 
1959 soul Dy eeAT .140 .022 
1960 . 496 5 Oe! oS .024 
1961 485 OS) oO S027 
1962 461 5 Salts! .191 029 
1963 ~454 . 508 . 206 .032 
1964 40. . 300 2255 .036 
1965 .414 285 . 260 041 
1966 .394 5 OUL . 284 .050 
1967 OT 5 ANS . 306 061 
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PROPORTION OF ASSESSED WAGE INCOME IN EACH INCOME CLASS (W, ) 
CW, = WAS , /WAS ) 


WL w2 W3 w4 
1950 .647 . 246 065 .042 
1951 5 Bese 5 eel 085 045 
IS sy2 -462 . 388 ~ LOS .046 
1953 418 412 a24 .047 
1954 - 404 .413 ylS2 5 Osis 
1955 OS 421 . 149 O52 
1956 5 ORY -428 .188 053 
1957 5 SOS) 419 SPATE . 060 
1958 52S -420 5 PASE 067 
1959 ON, -407 . 266 .070 
1960 5 Aes) BOS . 293 .076 
1961 5 AOS 5 Os: .314 083 
1962 205 SOY, 345 088 
1963 197 . 343 . 365 .096 
1964 sll yy seul) - 400 .104 
1965 . 160 . 289 435 ISIS: 
1966 ESS 259 . 464 <139 
1967 cdl Bit eo -484 . 164 


PROPORTION OF ASSESSED NONWAGE PERSONAL INCOME IN EACH INCOME CLASS (NW, ) 
(NW, = NWAS, /NWAS) 


NW NW2 NW3 NW4 
1950 5 oey/ oll its) .194 Brill 
1951 TOL . 197 . 208 LS 
1952 . 300 5 AML LAS . 286 
1953 . 286 . 206 5 APAS . 284 
1954 seal .195 5 ANE, 302 
1955 SATAY -191 .214 EAS 
1956 Aya ~ LOS 1 CASE 5 SAA 
1957 . 243 .194 AOI AOPAS) 
1958 SAS . 206 242 330 
1959 Zs . 208 242 5 SSWH/ 
1960 . 209 . 209 5 HAL . 340 
1961 a PAM ZO 247. 5 OCA 
1962 elo 205 522 - 363 
1963 se . 196 oO . 368 
1964 .162 .188 . 263 . 388 
1965 oL47 Ee Od; -410 
1966 . 147 5 te sda . 400 
1967 . 140 a dlisys' . 264 “455 
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PROPORTION OF ASSESSED INCOME IN EACH INCOME CLASS (Y,) 
(Y, = YAS, /YAS) 


v1 v2 ¥3 v4 
1950 588 PEE 091 .089 
1951 -495 5 OOS} PLEO 091 
1952 ao SSRZ ~L24 .092 
1953 5 OE SOULE: .143 .O91 
1954 metsy-. SOULS .146 .095 
1955 5S) Oo sAL@yl . 100 
1956 a Sills! . 588 3 JUNG; .099 
1957 . 294 Oe ZAG) . 104 
1958 . 269 5 Oe Ae) aS) 
1959 . 249 “SUS mZO2 salle) 
1960 BASES OY e235 ele 
1961 ed Oa OUe 5 ZS) 
1962 RAN BOSS Oly ~ LSA 
1963 .194 319 2 oaly/ 141 
1964 ALS sODY SSMS sds? 
1965 ESS .270 -407 5 dleyss 
1966 . 140 ~ 245 429 . 186 
1967 7 l25 5 BARS -445 > 210 


C. Weighted Average Personal Income Tax Rates 


The averagestax races ror, the ith income class are found by 
calculating the tax payable (using the current rate schedule) on 
the mean taxable income in j groups of the ith class. The 
average group tax rate is then the ratio of tax payable to mean 
taxable income in that group. To obtain a class weighted average 
(RW;), group averages are weighted by the ratio of assessed income 
taxable in the group (that is, total assessed income of those fil- 
ing returns who did pay some tax) to assessed income taxable in 
the class concerned and summed over all groups. Thus 


n 
ye Ge 


Hae jal jae) AST, ,/YAST, D1 (i=1, 2,374) 


where: 
RW. = weighted average personal income tax rate, 
Class: oly, year ot. 


ee = tax on mean taxable income in group j, class ts2, 
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year t, calculated by using the rate schedule 
applicable iisyearest: 


Maes =snealevaxaplemincome Ineeroup jJpeclacs ol. 
er year et. 
YAST. 4 = total assessed income taxable in group j, 
J ClassSweie year. ity. 
n 
YAST, | = 2 YAST..,.; total assessed income taxable, 
if : 
ee 


Classe, 1eeycate et: 


Calculating Tjit using income groups within the four income 
classes enabled us to capture most of the progression in the rate 
schedule. The larger is n (that is, the more groups employed in 
any one class) the more precise the estimate of RWj. In this 
calculation we used $1,000 groups up to the $10,000 level of as- 
sessed income,°® and $5,000 groups up to the $25,000 level. The 
remaining incomes we divided into two groups, $25,000-$50,000 and 
over SoU, 000k. Hence ne ='2 ein Glasse 1) Sand’Classe2. and nv= 5S in 
Class 3 and Class 4. 


The rates do not include provincial levies in excess of the 
standard federal rates. Amounts would not be great, however, 
Since only Quebec had higher rates between 1954 and 1961, and 
following the 1962 taxation agreements only Manitoba and 
Saskatchewan levied an extra tax on personal income. °’ 


Annual values for RW; are given in the following table. The 
annual value is used in each quarter of the year. 


°®Except for assessed income between zero and $2,000, which we treated as 
one group. 


*’saskatchewan levied a 6 per cent surcharge from 1962 to 1965, then a 
5 per cent surcharge from 1966 to 1968. In Manitoba the surcharge was 6 per 
cent from 1962 to 1964, and 5 per cent from 1965 to 1968. Quebec introduced a 
6 per cent surcharge in 1968. 
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(Percentages ) 

RWL RW2 RW3 RNA 
1950 152.0 To: 18.0 30.8 
1951 L655 blygee 19.8 33.9 
1952 Loe 19.3 216 357 
1953 18.0 18.8 20.6 S228 
1954 17.0 Lee. 19-3 30.9 
1955 16.0 16.8 18.3 30.0 
1956 1520 15.9 aS 28.8 
1957 1520 Ie) L725 28.3 
1958 1330 T4s2 16.4 Pipes: 
1959 1335 14.8 17.0 2825 
1960 14.1 153 7x6 292 
1961 14.0 15.4 1726 29.0 
1962 14.0 L534 \igens 28.0 
1963 14.1 155.0 1726 28.2 
1964 1552 16.6 18.5 Zon 
1965 14.7 1672 yeas 2735 
1966 15-26 ey wear! Pf lena? 
1967 1335 16.0 19.3 28.6 
1968 (E)* 13.3 To. 19.6 29.3 
1969(E) 15.3 toe Zi 30.3 


ini tial~specification. 


WEIGHTED AVERAGE PERSONAL INCOME TAX RATES (RW, ) 


*(E) = a forecast estimate 


D. Average Utilized Exemptions and 
Deductions for Each Income Class 


Overall 
Weighted 
Average 


Les 
IQ), 
Zhe 
20. 
19; 
18. 
ike 
aly fe 
16. 
NWO 
17. 
Mie 
Wik 
18. 
I). 
18. 
18: 
20. 
20. 
Bipigs 


WADRrRFANFrF OVO AN OWH PWN WHR OW 


The average level of exemptions and deductions per tax return 
in each income class (EXi) is exogenous to both income tax models. 
It 1s possible to estimate these series within the models, but 

a number of experiments with various types of equations suggested 
this could not be done simply enough to justify inclusion in our 


exemptions and deductions per taxpayer in the class. 
are as follows: 
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Themseriesmis merely EXi/NP;——totaleclass 


Annual values 


AVERAGE UTILIZED EXEMPTIONS AND DEDUCTIONS (EX, ) 


(Dollars) 
Overall 
= a oe pee Weighted 
UEX1* EX2 EX3 EX4 Average 
1950 1,404 2,200 2,397 ZT hee 1579 
1951 eeu! Dip ORD) 2,429 2,750 1,609 
1952 13525 23203 2,438 ZEUS it sil 
1953 1,294 2, 1380 2,461 2,986 1,638 
1954 W272 2,200 2,476 3,050 1,634 
1955 1,260 Zoey 2,463 $5154 1,645 
1956 1250 2,140 2,450 2,962 1,669 
1957 iW 2o2 AN EAD 2,499 Sele Writs 
1958 1,282 25501 2,668 3,360 1,828 
1959 1,259 2,202 2,666 3,366 Too 
1960 1,243 2,240 2,654 3,421 1,839 
1961 1,243 Zale 2,659 3,450 1,854 
1962 1218 2 Sd 2,698 3,480 1,892 
1963 Le2l5 25207 2,698 S555 1,900 
1964 1,191 7 Ayal ss 2,670 3,605 1,908 
1965 Peis2 2,068 2,628 3,570 1,896 
1966 1,142 BE  (OILF 2,614 3,643 hp a7 
1967 eel 1,913 2,524 3,649 1,904 


*Average exemptions in Class 1 are adjusted for the unutilized part of 
nontaxpayers' total exemptions and deductions. 


In Class 1 ($0-$3,000) we must adjust EX1 to take into ac- 
count the nontaxable returns (that is, returns on which the amount 
of eligible exemptions and deductions exceeds assessed income). 
Here the only exemptions actually utilized are the amounts neces- 
sary to offset reported income; any excess over these amounts 
lapses. Average exemptions in Class 1 therefore must be adjusted 
downward. To arrive at the adjustment factor we calculated PEl, 
the proportion of utilized exemptions in Class 1. PEl1 can be 
derived from data in the Taxation Statistics. It is equal to the 
ratio of utilized exemptions—total exemptions claimed by tax- 
payers plus total assessed income that is nontaxable—to total 
exemptions, taxable plus nontaxable. Thus 


EX1 (taxable) + YAS1 (nontaxable) 


PE] = 
EX] (taxable) + EX1 (nontaxable) 
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The average utilized exemption series, UEX1, 1S) chen equa lato 

PEL (EX NTL) 
No utilization adjustments are needed in the other classes as most 
nontaxable returns fall in Class 1. Therefore PE Gee eee 


Ses 


CALCULATED VALUES FOR PE1 


1950 OD ISS: . 807 
INQ ~855 1960 » IIE, 
OZ ~851 1961 . 800 
S'S 844 1962 5 TS 
1954 nOD 1963 . 800 
1955 .824 1964 . 803 
1956 . 840 1965 .794 
SY, . 826 1966 .788 
1958 .810 1967 HES, 


To obtain WEX; NEX;, and YEX; , which are the quarterly values 
of the annual EX; series, and which, in turn, are used in the ac- 
crual equations of Model 1 and Model 2, EX; is spread by a ratio 
of estimated quarterly assessed income to annual assessed income. 
For the wage equation (1.1) WAS would be used to derive the spread- 
ing ratio,-while vin equations (1235) and (274) NWAS and YAS would 
be used, respectively. The ratios are, in effect, quarterly pro- 
portions giving a quarterly pattern to an annual value. EX?) 
therefore, is made to vary quarterly in proportion to the relevant 
income variations. These spreading ratios are given below. 
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1950 
IE) 
HO SZ 
1953 
1954 
WSs 
1956 
1957 
1958 
OSS 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 


1950 
1951 
WS 
TOSS 
1954 
1955 
1956 
MS YES7/ 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 


RATIO OF QUARTERLY WAS TO ANNUAL WAS 


ug 


5255 
e201 
238 
. 240 
. 240 
250 
7250 
. 236 
bere Sie) 
~259 
coo 
coy, 
or 
o257 
3 OSE 
2 
.234 
. 236 
a205 


RATIO OF QUARTERLY 


an 


LOS 
olla 
- 183 
o dt 
. 206 
. 200 
oA 
Sea 
a ZAMS 
Ra 
een 
5 CASE 
Pas) 
5 AG) 
1250 
251 
SOOM 
. 236 
. 220 


NWAS TO ANNUAL NWAS 
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3Q 


SOS 
. 374 
seHl 
. 386 
OLG 
. 347 
. 356 
ro /, 
OO 
seul 
. 308 
5 ASS 
307 
Oly 
ANY 
OUD 
oS 
. 289 
. 298 


RATIO OF QUARTERLY YAS TO ANNUAL YAS 


1Q 29 3Q 4Q 
1950 205 2S ola! 3255 
LO Sul . 199 .241 ON leZ, . 248 
1952 LPL 5 LAO Boule) 5 ol 
1953 5 DAs 234 OZ . 240 
1954 a Oe . 240 SORES 3255 
19SS Oy 239 . 296 . 248 
1956 e212 SST . 300 wo 
1957 wae 242 2 HONS: 2250 
1958 re CAOd 244 . 280 . 249 
1959 5 BEI . 246 52H) . 248 
1960 Cl 6 INA a9 . 248 
1961 6 LSC . 244 5 WAG, 259 
1962 5 OPAL. ~ 245 LUE . 249 
1963 OS) AS Oe pest 
1964 5 Esl 6 mee 5 sy} 
1965 2250 oS PATE CAS 
1966 7250 $256 2279 5255 
1967 F255 . 240 ) 5S) 
1968 5 BAM 242 Dia a CASH 


2-1-2 CORPORATION INCOME TAX ACCRUALS 


Data used for the calculation of non-databank variables in 
this section are obtained from Taxation Statistics, Part Two 
(Corporations), °*® where statistics are presented on a fiscal year 
basis. However recent issues of this publication include an his- 
torical table showing most of the data on a calendar year basis. 
Wherever possible we have used calendar year data. 


A. Weighted Marginal (Federal and Provincial) 
Corporation Tax Rate (RPC1) 


There are two rates of tax at the federal level. The low 
rate (currently 2lgper cent) is maid on taxableyprofits up to a 
low-rate maximum ($35,000 from 1961 to the present), and the high 
rate (currently 50 per cent) is paid on the remaining profits. 
To calculate RPC1 we assumed that all firms paying tax at the 
high rate (HR) on part of their taxable income pay this rate on 


*°See footnote PAS) 5 Diy tsk 
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all their taxable income. We then have 


(HR) PCTH + (LR) PCTL 


RPC1U = PCT 
where: 
RPC1U = weighted marginal rate, unadjusted for provincial 
levies 
HR = high rate of taxation 
LR = low rate of taxation 


PCTH = taxable corporation profits of firms that pay at the 
high rate 


PCTL = taxable corporation profits of firms that pay at the 
low rate 


PCT = PCTH + PCTL—total taxable corporation profits 


No data are available on the disaggregation of taxable corpo- 
ration profits between high-rate and low-rate firms, but we do 
have observations on current-year profits (CYP) for these two 
categories of firms from Table 6 of Taxation Statistics, Part Two. 
We also know that 


POT =— CY Pal 
where PYL is prior-year losses. Analysis of Table 2 in Taxation 
Stattsttes, Part Two reveals that the ratio of prior-year losses 
of high-rate to low-rate firms has been fairly constant at .25. 
We thus calculate PCTH and PCTL as 
PCTH = tGVPr a 2OrP YL 


PGT i= CY PL = eS OaPy I; 


where “CYP = "GY PH t9Gy Pre 


Finally, to arrive at RPCl we must adjust RPC1U to reflect 
any provincial levies that exceed allowable provincial tax credits. 
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From 1957 to 1967 Ontario levied corporation taxes at a rate 2 

per cent greater than the allowed abatement. Manitoba and 
Saskatchewan levied an extra 1 per cent from 1962 to 1967 while 
Quebec levied an additional 2 per cent. In 1967 Newfoundland 
levied an additional 1 per cent. These extra levies are weighted 
by the proportion of total taxable corporation profits in each of 
the respective provinces (Table 7, Taxation Statisties, Part Two), 
and the weighted provincial excess (WPE) is added to RPC1U to give 
RPC1l. Data values from 1952 to 1967 appear below. The annual rate 
is assumed to hold in each quarter. 


WEIGHTED MARGINAL CORPORATION INCOME TAX RATES 


RPC1U WPE RPCL 
1952 515 015 530 
1953 476 015 491 
1954 472 016 488 
1955 451 016 467 
1956 448 016 464 
1957 444 009 453 
1958 444 009 453 
1959 473 009 482 
1960 B72 009 481 
1961 462 009 471 
1962 465 015 480 
1963 470 015 485 
1964 469 015 484 
1965(E)* 469 KOLS 484 
1966(E) 469 ES 484 
1967 (E) 469 015 484 


*(E) = a forecast estimate 


As pointed out in the text, the use of RPCl overstates total 
accruals by assuming that firms with taxable profits in excess of 
the low-rate maximum (LRM) pay the high rate on all their profits. 
This overestimate would be equal to 


D3 = (HR - LR) (LRM) (NHRF) 


That is, RPCl would overestimate by an amount equal to the dif- 
ference between the low rate actually applied to the low-rate por- 
tion of a high-rate firm's profits (LR) and the rate we apply to 
it (HR), times the allowable profit per firm that is taxable at 
the low rate (LRM), times the number of firms that pay tax at both 
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rates (NHRF). This amount (D3) is added to the dependent variable 
(TCA) to offset the bias in RPCl. Values for D3 are given below. 
It is assumed that the annual value is spread evenly over the four 
quarters of thesyear. 


APPROXIMATE OVERESTIMATE OF TCA DUE TO USE OF RPC1_ (D3) 
(Millions of dollars) 


1952 37.2 1960 pes 
1953 49.8 1961 74.9 
1954 48.1 1962 81.7 
1955 41.5 1963 97.6 
1956 46.5 1964 101.8 
1957 45.3 1965 (E)* 106.6 
1958 61.3 1966(E) bie, 
1959 Sie 1967 (E) IW 67 


*(E) = a forecast estimate 


B. Weighted Average (Federal and Provincial) 


Corporation Tax Rate (RPC2) 


To avoid having to use D3 in the accrual equation we created 
a weighted average high rate (WHR) applicable to firms that pay 
at'the high rate (HR) on some portion of their profits. We have 


LR (LRM) (NHRF) + HR [PCTH - (LRM) (NHRF) ] 


AES oe PCTH 


where all symbols have been previously explained. Given WHR we 
DLocecd asaperore, with 


WHR (PCTH) + LR (PCTL) 


RPC2U = PCT 


and RPC2 = RPC2U + WPE. 


Data values for RPC2U, RPC2 and WPE are shown below. The 
annual value is assumed to hold in each quarter. 


LSE 


WEIGHTED AVERAGE CORPORATION INCOME TAX RATES 


RPC2U WPE RPC2 
1952 500 015 515 
1953 456 £015 471 
1954 451 016 467 
1955 436 016 £452 
1956 433 016 449 
1957 429 009 | 438 
1958 421 009 430 
1959 448 009 457 
1960 447 009 456 
1961 439 009 448 
1962 442 015 457 
1963 444 O15 459 
1964 444 015 459 
1965(E)* 444 015 459 
1966 (E) 444 £015 459 
1967 (E) 444 £015 459 


*(E) = a forecast estimate 


C. Weighted Marginal and Average Federal Corporation 
Income Tax Rates (FRPC1 and FRPC2) 


These may be derived from RPC1, RPC2, and PCTR, the weighted 
average provincial corporation income tax rate explained in section 
3-1-3-1 of this appendix. We have 


FRPC1 RPG Se PCLR 


and FRPC2 RPC2 - PCTR 


I 


Data values are presented below. Once again the annual value is 
assumed to hold in each quarter. 
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WEIGHTED FEDERAL CORPORATION INCOME TAX RATES 


FRPC1 FRPC2 
1952 515 500 
1953 476 456 
1954 472 451 
1955 451 . 436 
1956 448 433 
1957 403 . 388 
1958 403 . 380 
1959 432 407 
1960 431 406 
1961 Sion 398 
1962 72 349 
1963 77 351 
1964 376 551 
1965(E)* . 376 Pood 
1966(E) 376 W351 
1967(E) 369 344 


*(E) = a forecast estimate 


2-1-4-2 MANUFACTURERS! SALES TAX 


The manufacturers' sales tax equation utilizes three tax 
rates: the basic sales tax rate applicable to durable and nondur- 
able consumption expenditure (RSC), the tax rate applicable to 
machinery and equipment (RSIM), and the tax rate applicable to 
construction materials and building supplies (RSIR). Values for 
these rates, adjusted for within-quarter changes, are shown below 
expressed in decimal form. 


BASIC SALES TAX RATE (RSC) 


ay ay a a 
955 .10 .10 . 10 mee) 
1956 ce thl 5 AKG, .10 oA) 
WIS7 5 LUG) 5 Le o ALG dl® 
1958 oA .10 3 ALG .10 
IS, . 10 oust p Jud sill 
1960 = Ala yal pall peel 
1961 o dit pyle o dla piel 
1962 sll at eee 5 Mil = Jal 
1963 ali sala sdb 5 Hil 
1964 edbil slat 5d Ua 5 sli 
1965 lel peel 5 all otal 
1966 pall pallial Salil 5 ital 
1967 5 le a2 pez 9 les 
1968 peleZ yl 5 LL ll 
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SALES TAX RATE ON MACHINERY AND EQUIPMENT (RSIM) 


NOSE - - - - 
1956 - - - - 
TOS = = - - 
1958 - = - - 
1959 = = = - 
1960 = = = - 
ikea - = - - 
1962 = - - - 
IGS - .006 04 .04 
1964 04 .08 .08 .08 
1965 yet) ell gdb odkal 
1966 2 Hi ollal odtgt sug 
1967 5 Aba .04 - - 
1968 - - - - 


SALES TAX RATE ON CONSTRUCTION MATERIALS AND BUILDING SUPPLIES (RSIR) 


1Q 2Q 3Q 4Q 
1955 : 2 - = 
1956 2 z S = 
1957 a ~ = A 
1958 = < 2 2 
1959 = a 2 a 
1960 : = = z 
1961 = 2 - 
1962 - = = : 
1963 z 006 .04 .04 
1964 04 08 08 .08 
1965 sa ae Sit ah 
1966 ld ald all pai 
1967 orl mit eV Aa 
1968 Patil elit “1d Sit 


2-2-4 INTEREST ON THE FEDERAL PUBLIC DEBT 


In the equation explaining interest on the federal public 
debt (IFD) we make use of interest liabilities series for direct 
market securities (DMSL) and Canada Savings Bonds (CSBL). The 
methods used to construct these variables, as well as the data 
sources, are indicated in the text. Below, we present the quar- 
terly time series for DMSL and CSBL, calculated from 1955 to 1967. 
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INTEREST LIABILITIES FOR DIRECT MARKET SECURITIES (DMSL) 
(Millions of dollars) 


1Q 2Q 3Q 4Q 
1955 309.45 309.45 309.95 309.95 
1956 50:3...59 307.65 IRN BS 298.76 
1957 295.45 294.33 292.07 299.64 
1958 505.05 Sse Sie! 3345109 383.40 
1959 BO oi 390.21 SS9el7 396.04 
1960 391.34 410.24 412.96 406.63 
1961 406.37 416.91 416.01 426.34 
1962 426.69 421.89 ADS IOS 437.67 
1963 444.92 458.77 460.37 471.94 
1964 474.09 475.19 479.72 487.43 
1965 478.90 478.62 488.65 483.15 
1966 488.77 492.99 495.11 508.89 
1967 Se 536.64 545.91 544.76 


INTEREST LIABILITIES FOR CANADA SAVINGS BONDS (CSBL) 
(Millions of dollars) 


a a 38 bt) 
1955 4 . 60 . 86 65.44 
1956 5 1S Neill 1.88 7 Saez 
1957 Ws M7 2.04 22 73.47 
1958 Oo 1.03 1.48 80.49 
IS 59 Wn 7h NS B05 88.47 
1960 34.44 S5a09 33.54 33.41 
1961 37.40 36.96 S6n02 isis 
1962 43.60 42.48 41.36 42.40 
1963 52.54 Slo: ple 6 52.04 
1964 58.64 S82 10 57.56 Domce 
1965 64.23 63.56 62.89 63.84 
1966 68.73 66.39 64.05 61.96 
1967 74.00 72.54 71.08 HO es 


3-1-1-1 PERSONAL INCOME TAXES 


A. Weighted Average Basic Tax Rates (BRW, ) 


These rates are analogous to the RW; of section 2-1-1-1 in 
all respects except that basic tax payable is substituted for total 
tax payable in our calculations. Thus 
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n 
BRW, | = ea Dee oe oes, ole (tel 52,524) 
where BT sit is the basic tax payable on mean taxable income in 
group «j, class si, year +t. calculated by using the actual rate 
schedule applicable in year t. All other variables and subscripts 
have been previously discussed.°? Values for BRW; expressed in 
decimal form are given below. The annual value is assumed to hold 
in each quarter. 


WEIGHTED AVERAGE BASIC TAX RATES 


Overall 
Weighted 
BRWL BRW2 BRW3 BRW4 Average 
1962 5 JL 5 A! 5 WSS 5 Bik 5 ISA! 
1963 lel MAS 5 AS; 5 Zils 6 UBS) 
1964 5 JE . 126 wuss Id . 160 
1965 5 dba 5 LAI 154 .276 TGS 
1966 5 IY 9 Bee} .156 val OW 


B. Total Provincial Effective Rates (TPER1 and TPER2) 
Sg ee EE OU EE UN g 


TPER1 is the total provincial effective rate for all provinces 
except Quebec. It is calculated by weighting abatements and pro- 
vincial surtaxes by the proportion of total tax payable originat- 
ing in each province. The rates are given in Table 13 on Dageml 22 
and the weights are derived from Table 1 of Taxation Statistics, 
Part One (Individuals). But since Quebec collects its own tax. 
only that portion of Quebec residents! tax liabilities that is 
payable to the federal government is shown in Table 1. Thus, 
before we calculate the weights, we must inflate this number by 


100/[100 - ARQ] 
where ARQ is the abatement to Quebec. TPER2 is the total provin- 
cial effective rate for Quebec. It is calculated in the same way 
as TPER1. Values for TPER1 and TPER2 are given below. Once again 


the annual value is assumed to hold in each quarter. 


°%See this appendix, section 2-1-1-1, pp. 142-144. 
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TOTAL PROVINCIAL EFFECTIVE RATES, 
QUEBEC (TPER2) AND ALL OTHER PROVINCES (TPER1) 


TPER1 TPER2 
1962 .126 .039 
1963 hike 042 
1964 .140 .045 
1965 .159 .116 
1966 .181 iS 


d-1-1-2 MOTOR VEHICLE LICENCES AND PERMITS, PERSONS 
4 MOTOR VEHICLE LICENCES AND PERMITS, BUSINESSES 


The data we used to calculate the weighted average rate of 
licence fee per registered motor vehicle (MVPR) were taken from 
The Motor Vehicle, Parts II, III and IV.’° The appropriate revenue 
series for each province was divided by the total number of motor 
vehicles registered in that province to get a provincial average 
rate. These rates were weighted by the proportion of total net 
(i.e. taxable) gasoline sales in each province and the weighted 
rates were summed over the ten provinces to get MVPR. Values of 
MVPR from 1950 to 1967 are presented in the following table. The 
annual rate is assumed to hold in each quarter. 


WEIGHTED AVERAGE RATE OF LICENCE FEE (MVPR) 
(Dollars per registered motor vehicle) 


1950 DoS O59 30.6 
OSH 24.9 1960 31.0 
LOS 24.7 1961 SLe2 
OSS 24.3 1962 30.9 
1954 24.7 1963 32.6 
ISS PRS 0 7 1964 S29 
1956 ANS}, 72 1965 34.4 
NEST PES) I 1966 34.0 
1958 Zoro 1967 34.5 


7°The Motor Vehicle, Part II Motive Fuel Sales, The Motor Vehtele, Part III 
Registrations and The Motor Vehicle, Part IV Revenues issued by D.B.S., catalogue 
nos, 93-218, 55=2Z19 and 535-220) respectively. 
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5-1-1-3 HOSPITAL INSURANCE PREMIUMS 


To calculate the weighted average hospital insurance premium 
rate (RWH) we initially obtained a weighted average rate for each 
of the three provinces concerned (Ontario, Manitoba and Saskatch- 
ewan). This calculation was made by weighting the family rate in 
each province by the proportion of married males in the provincial 
labour force and weighting the single rate by the proportion of 
single persons in the provincial labour force. The relevant rates 
are available from Prinetpal Taxes and Rates; Federal, Provincial 
and Selected Municipal Governments.’' Appropriate proportions for 
each province were obtained from 1961 census data’? and assumed 
to be constant over the period. 


The weighted rate for each province was then weighted by that 
province's share of the total labour force, available from the 
Canadian Statistical Review,’* Table 20. Summing the results 
across the provinces yielded the following series: 


WEIGHTED AVERAGE HOSPITAL INSURANCE PREMIUM RATE (RWH) 
(Dollars per member of the labour force) 


1Q 29 3Q 4Q 
1959 3.94 3.92 Se)7 3.94 
1960 3.98 3.96 Seo 3.94 
1961 4.26 4.24 4.01 4.03 
1962 4.03 4.02 4.00 4.01 
1963 4.03 4.03 4.00 4.03 
1964 Son S97, 5 7/1! Bg il 
1965 5.79 is dhs 5.74 574 
1966 B65 HI Big HI 5.74 5 75 
1967 5.80 Nate 5 Te Bo 1/7, 
1968 D6 OS 9.26 9a23 9.28 


"\Prinetpal Taxes and Rates; Federal, Provincial and Selected Municipal 
Governments issued by D.B.S., catalogue no. 68-201. 


72The Canadian Labour Force special series issued by D.B.S., catalogue no. 
99-522. 


’3canadian Statistical Review issued monthly by D.B.S., catalogue no. 11-003. 
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6-1-3-1 CORPORATION INCOME TAX ACCRUALS 
A. Weighted Average Provincial Corporation Tax Rate (PCTR) 


PCTR is equal to the weighted average federal abatement to 
the provinces (WAAR) plus the weighted average of any additional 
levies imposed by provincial governments (WPE). The relevant rates 
are set out in the text and these were weighted by the share of 
taxable corporation profits in each province, obtained from Taxa- 
tion Statisties, Part Two (Corporattons). The relevant rates, 
expresseauds decimals, are: 


WEIGHTED AVERAGE PROVINCIAL CORPORATION INCOME TAX RATES 


WAAR NPE PCTR 
1952 - SOLS .015 
1953 - MOMS SOLS 
1954 - .016 .016 
1955 - .016 .016 
1956 - .016 .016 
1957 041 009 2050 
1958 041 .009 050 
1959 .041 .009 .050 
1960 041 . 009 050 
1961 .041 .009 .050 
1962 .093 SOUS . 108 
1963 .093 ONES . 108 
1964 .093 SOLES .108 
1965 (E)* .093 .O15 . 108 
1966 (E) 093 ONS . 108 
1967 (E) . 100 OMS ELS 


*(E) = a forecast estimate 


Provincial corporate accruals generated as described in the 
text (PCA) are shown below. 
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PROVINCIAL CORPORATION INCOME TAX ACCRUALS (PCA) 
(Millions of dollars) 


1Q 2g 3Q 4Q 
1952 9 10 10 10 
1953 9 ital 10 9 
1954 8 10 10 10 
1955 9 Ly eS 2 
1956 iit 14 14 1h) 
1957 55 43 40 36 
1958 55 40 41 42 
1959 257 47 45 45 
1960 39 45 44 41 
1961 34 46 47 47 
1962 87 110 106 108 
1963 93 120 HAS 118 
1964 106 134 WAS) 135 
1965 114 143 136 142 
1966 WAIL 146 27 140 
1967 119 149 141 Sali 


AS explained an thestext (sectton#2-1-2, part 9B), it thisuser- 
ies is used for PCA the corresponding federal accrual series is 
FCAR, given below. 


FEDERAL CORPORATION INCOME TAX ACCRUALS (FCAR) 
(Millions of dollars) 


1Q 2Q 3Q 4Q 
1952 288 368 361 328 
1953 280 342 307 252 
1954 228 278 279 259 
1955 226 S21, 350 323 
1956 280 376 Sel 334 
1957 283 339 307 254 
1958 241 298 525 295 
1959 286 390 369 362 
1960 310 380 SGy// 328 
1961 268 376 395 399 
1962 2755 346 335 343 
1963 294 370 347 See, 
1964 333 417 392 411 
1965 346 452 426 466 
1966 342 480 432 465 
1967 SYA, 455 414 457 
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3-1-4-2 GASOLINE TAXES 
A. Weighted Average Gasoline Tax Rate (RWG) 


Gasoline tax rates are also obtained from Princtpal Taxes and 
Rates; Federal, Provinetal and Selected Muntetpal Governments. 
These rates were weighted by the proportion of taxable gasoline 
sales in each province, available on a monthly basis in The Motor 
Vehtele, Part II Motive Fuel Sales. Summing across the provinces 
we obtained the following series: 


WEIGHTED AVERAGE GASOLINE TAX RATE (RWG) 
(Dollars per gallon) 


1Q 2Q 3Q 4Q 
1959 5 LZ 5 LAS ZO 26 
1960 WAS 5 MAS 5 LAS .126 
1961 5 LAF LSS L354 .134 
1962 5 Jhey! loo 134 L534 
1963 .134 5 Le .139 4 ALESIS, 
1964 . 143 .147 .147 . 147 
1965 147 5 AUS 5 JUS saul 
1966 elu 5 SKS) 5 USS LSD 
1967 5 JUSS: oS) wLS6 7 SO 


B. Weighted Average Diesel Oil Tax Rate (RWD) 


The calculation of this rate involved weighting each province's 
diesel 011 tax rate by that province's share in net (1.e. taxable) 
diesel oil sales, and summing across the ten provinces. Sources 
used for the rates and weights were the same as those used to 
obtain the corresponding data for RWG. Statistics on sales of 
taxable diesel oil by province are available monthly only from 
1962 on, and no figures are available for Nova Scotia prior to 
1964. In order to obtain the data needed we first estimated an 
annual total for Nova Scotia for each year from 1959 to 1963, as- 
suming that Nova Scotia's annual share of total diesel oil sales 
in each of those years was equal to its share in aggregate sales 
in 1964 and 1965 (that is, 1.4 per cent). The 1959-1961 annual 
totals for each province were then spread quarterly according to 
the 1962 quarterly distribution. The resulting RWD series is 
given below. 
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WEIGHTED AVERAGE DIESEL OIL TAX RATE (RWD) 
(Dollars per gallon) 


1Q 2g 3Q 4Q 
1959 141 .148 mll42 ae 
1960 .139 mas .141 alka 
1961 5 MSS 5 lhOS 6 ALS eS 4 
1962 5 ARS es . 180 .180 
1963 . 180 5 ASS) .189 SH 
1964 ~ L190 .194 .194 5 IOS 
1965 5 INS . 200 5 AOI .199 
1966 . 198 . 204 . 203 5 ADIL 
1967 5 AOI 202 7203 . 203 


6-1-4-7 RETAIL SALES TAXES 


The weighted sales tax rate (RWS) was obtained by weighting 
the provincial rates by each province's proportion of monthly 
retail trade.selhesvalue or stotaleretarl stradesby prov inces1s 
available monthly in the Canadtan Statistical Review, Table 85. 
Since tax receipts are received and recorded by the provinces with 
a lag of one month (one quarter in the case of Saskatchewan), the 
monthly retail trade figures used in the weighting have been lag- 
ged accordingly. The following series was calculated by using 
this, procedure. 


WEIGHTED AVERAGE RETAIL SALES TAX RATE (RWS) 


(Percentages) 

1Q 2Q 3Q 4Q 
1952 1.124 1.091 Wo USE I NS 
ISS LeL2Z9 1.093 1.144 los 
1954 ilealggh Iki, WL I Se hs SIU 
IESISS 1.308 1269 We Gus We esta 
1956 Ihe ye 1296 Pes56 bes2S 
TOS7 i QS7 IL Babs Te o52 1.318 
1958 Las P296 Les13 TOF 
1959 Vas OT 1.425 1.409 
1960 1.416 ILS Sie 1.467 VrA57 
1961 1.463 Lease 2.599 S89 
1962 3.304 1 ASH 5.292 5 US, 
1963 Be MZ 3.284 3.308 3.294 
1964 So SIL 3.676 52855 3.848 
1965 oto 3.810 5798 3.803 
1966 SOLE 4.555 An ool 4,543 
1967 4,606 5.238 5.403 5.402 
1968 Do Sel: 5.465 5.415 5.407 
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INDEX TO THE GOVERNMENT SECTOR OF THE CANADIAN ECONOMY 


Test Este secCclOneOL  tiiseindexe1s, Leservied stOreguantitative 
forecasts, while in subsequent sections reference is made to the 


analytic framework and fitted equations from which the forecasts 
are derived. 


Each item in the index is preceded by a code number. From 
Sectronec Onewthestinst: digit in each code number refers toytne 
level of government. Thus 2 refers to the federal government and 
3 to the provinces and municipalities. The second digit indicates 
the nature of the item: 1 refers to a revenue item, 2 to an 
expenditure item or a transfer payment, and 3 to a change in an 


asset or liability account. The next digits indicate subclassifi- 
cations. 


Page 
1. Forecasts on national accounts and cash bases 
1-2 Forecasts for the federal government 


1-3 Forecasts for the provincial and municipal 
governments 


2. Federal government equations 


2-1 Federal government revenue—national accounts 
basis 


Z2-l\-41 Direct. taxes), persons 


-l-1-l1 Personal income tax 18 
-1-1-2 Estate tax and miscellaneous taxes 


2-1-2 Corporation income tax accruals 56 


2-1-3 Non-Resident withholding tax 63 
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2-1-4 Indirect taxes 


2-1-4-1 Customs duties 

2-1-4-2 Manufacturers' sales tax 
2-1-4-3 Other excise taxes 
2-1-4-4 Excise duties 

2-1-4-5 Miscellaneous taxes 


2-1-5 Investment income 


2-l=5-1" Interest on government-held public tunds 

2-1-5-2 Interest on loans, advances and invest- 
ments 

Z-1-5-5 Profits of government ‘enterprises 

2-1-5-4 Interest on Canada Pension Plan funds 


2-1-6 Insurance and pension accounts 
IS Pub ETC Service pension mmecerpcs 
2 Unemployment insurance receipts 
=o CPPecontributions 
4 


Special contributions 


2-2 Federal government expenditure—national 
accounts basis 


2-2-1 Goods and services, defence 

2-2-2 Goods and services, non-defence’* 
2-2-3 Transfers to persons 

2-2-3-1 Family and youth allowances 
2-2-3-2 Veterans pensions and allowances 
2-2-3-3 Unemployment insurance benefits 
2-2-3-4 Prairie farm assistance 

2-2-3-5 


Public service pensions 


™ These will be disaggregated by department and by type of expenditure 
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Page 


66 
69 


TA 


84 
88 


98 
LOD 
88 


84 


Page 


2-3-6 Old age pensions 110 
2-3-7 University grants 

-2-3-8 CPP payments 
2-3-9 Miscellaneous transfers 

2-2-4 Interest on the federal public debt 111 


2-2-5 Transfers to business and agriculture 


1 Agricultural subsidies 
2 Transport subsidies 

-3 Other subsidies 
4 Capital assistance 


2-2-0) ransiers to .Otherelevels ol, sovernmmen’ 


1 Health and welfare payments 
-2 statutory grants and’ taxes remitted 
under tax-sharing or tax-collecting 
arrangements 
2-2-6-3 Trans-Canada Highway payments 
2-2-6-4 Technical and vocational training payments 
2-2-6-5 Grants for winter works projects’® 
2-2-0-O8 )Gralits, CO MUNndcipalitiesei)) Ile Otvaxes 
and anterest 
2-2-6-7 Miscellaneous transfers 


2-3 Federal government——cash flow statement 
2-3-1 Sources of funds 
National accounts balance (2-1 minus 2-2) 


it 
2 Refundable cash flow tax receipts and 
payments (1966 budget) 


2-3-1- 
2-3-1- 


’’The federal government announced on August 30, 1968 that no incentives 
would be provided for winter works projects in the winter of 1968-1969. 
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Page 
2-3-2 Net changes in non-cash asset accounts 


2-3-2-1 Federal government claims on non- 
residents 

2-3-2-2 Funds advanced to government enter- 
prises and agencies 


2-3-2-2-1 Export Credits Insurance 
Corporation’ ® 

2 Farm Credit Corporation 

-3 Central Mortgage and Housing 

Corporation 
-2-4 Canadian National Railways 
2-5 Loans to and investments in all 

other government enterprises and 
agencies 


op CRPainves tient srund 
-4 Securities investment account (''X" 
account ) 
9, The (Securities) purchase fund 
-6 Corporation income taxes accrued but 
not collected te 
2-5-2-/ _ Allvother- financial assets. and 
liabilities 
2-3-3 Net changes in debt accounts of the federal 
government and the Bank of Canada (2-3-3-1 
minus 2-3-3-2 plus 2-3-3-3 minus 2-3-3-4) 


2-3-3-1 Direct and guaranteed debt outstanding 


2-3-3-1-1 Canada Savings Bonds 

2-3-3-1-2 Treasury bills 

2-3-3-1-3 CNR guaranteed bonds 

2-3-3-1-4 Other, including special federal 


government bonds held by the 
Unemployment Insurance Fund 


7®0n October 1, 1969 ECIC was succeeded by the Export Development Corpora- 
tion which has wider powers than ECIC had and greater financial resources. 
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2-3-3-2 Federal debt held by federal govern- 
ment accounts and the Bank of Canada 


2-1 Securities investment account 

2-2 Other federal government accounts 
(excluding Bank of Canada) 

2-3-3-2-3 Bank of Canada 


De 
oe 
by federal government accounts 


2-3-4 Federal government cash balances at 


chartered banks and Quebec savings banks’’ 


(2-3-1 minus 2-3-2 plus 2-3-3) 
Provincial and municipal government equations 


3-1 Provincial and municipal revenue—national 
accounts basis 


3-1-1 Direct taxes, persons—provincial 


1-1 Personal income taxes 

-1-2 Motor vehicle licences and permits, 
persons 

3-1-1-3 Hospital insurance premiums 

3-1-1-4 Succession duties 

3-1-1-5 Miscellaneous taxes 


3-1-2 Direct taxes, persons—nmunicipal 


-3-3 Demand liabilities of the Bank of Canada 
-3-4 Bank of Canada demand liabilities held 


Page 


120 


124 
eZ, 


770n November 10, 1969 Banque Populaire, formerly Banque d'Economie de 


Québec (a Quebec savings bank), commenced operations as a chartered bank. 


Thus 


The Montreal City and District Savings Bank is now the only Quebec savings bank 


still in existence. 


G7 


5-1-3 Direct taxes, corporations 


5-1-4 


5-1 


5-1-6 


o=1 


= 


=) 


Ss 
ao 


-1 
-2 


Corporation income tax accruals 
Taxes on mining and logging profits 


Indirect taxes—provincial 


Amusement taxes 

Gasoline taxes 

Licences, fees and permits 

Motor vehicle licences and permits, 
businesses 

Natural resources taxes 

Real and personal property taxes 

Retail sales taxes 

Miscellaneous taxes (including corpora- 
tion taxes not on income) 


Indirect taxes——municipal 


Licences, fees and permits 

Real and personal property taxes 

Retail sales taxes 

Miscellaneous taxes (including amusement 
taxes) 


Investment income—provincial 


Interest on government-held public funds 
Interest on loans, advances and invest- 
ments 

Profits of government enterprises 
Interest on Quebec Pension Plan funds 


Investment income—nmunicipal 


SeeM 
ye 


Interest on government-held public funds 
Interest on loans, advances and invest- 
ments 


5-l-7-3 Profits of government enterprises 
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Page 


HAS. 
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124 


134 


136 


3-1-8 Insurance and pension accounts—provincial 


O= 0-1 PUD Ce serva Ces pensi0N receipes 

3-1-8-2 Industrial employees vacations contribu- 
tions 

3-1-8-3 Workmen's compensation contributions 

3-1-8-4 QPP contributions 


3-1-9 Insurance and pension accounts——municipal 


3-2 Provincial and municipal expenditure—national 
accounts basis 


3-2-1 Goods and services— provincial 


3-2-1-1 Wages, salaries and supplementary 
labour income 
6-2—-1-2" ;Other 


3-2-2 Goods and services—municipal 


3-2-2-1 Wages, salaries and supplementary 
labour income 
3-2-2-2 Other 


3-2-3 Transfers to persons—provincial 


Direct relief payments 
Workmen's compensation benefits 
Old age and blind pensions 
Mothers and disabled persons allowances 
PUDTEC tsernyicespensions 
Grants to private non-commercial 
institutions 
-7 QPP payments 
8 Miscellaneous transfers (including 
industrial employees vacations 
benefits) 


Eg oe oe 
ase 
Sona 
Sighs cee 
Soe 
ieee 
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3-2-4 Transfers to persons——municipal 

3-2-4-1 Direct relief payments 

3-2-4-2 Public service pensions 

3-2-4-3 Grants to private non-commercial 
institutions 
3-2-4-4 Miscellaneous transfers 

3-2-5 Interest on the public debt——provincial 

3-2-6 Interest on the public debt—municipal 


3-2-7 Subsidies 


3-2-8 Transfers to other levels of government— 
provincial to municipal 


3-2-9 Transfers to other levels of government— 
municipal to provincial 


3-3 Provincial and municipal governments——cash 
flow statement 


3-3-1 Sources of funds 


3-3-1-1 National accounts balances—provincial 
and municipal (3-1 minus 3-2) 


3-3-2 Net changes in non-cash asset accounts— 
provincial and municipal 


3-3-2-1 Provincial non-cash asset accounts 


3-2-1-1 Loans and advances 

-3-2-1-2 Holdings of investment accounts 
3-2-1-3 All other financial assets and 
liabilities 
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3-3-2-2 Municipal non-cash asset accounts 


3-3-2-2-1 Loans and advances 

3-3-2-2-2 Holdings of investment accounts 

3-3-2-2-3 All other financial assets and 
liabilities 


3-3-3 Net changes in debt accounts—provincial 
and municipal 


3-3-3-1 Provincial debt accounts (3-3-3-1-1 plus 
3-3-3-1-2 plus 3-3-3-1-3 minus 
3-3-3-1-4) 


3-3-3-1-1 Bonds and treasury bills outstanding 


3-3-3-1-1-1 Marketable bonds and treasury 
Dales 
l=l-=2° /C.P-P.. bonds 
-1-1-3 Other non-marketable bonds and 
treasury bills 


3-3-3-1-2 Short-term paper outstanding 
3-3-3-1-3 Chartered bank loans outstanding 

3-3-3-1-4 Provincial debt held by provincial 
accounts 


3-3-3-2 Municipal debt accounts (3-3-3-2-1 plus 
3-3-3-2-2 plus 3-3-3-2-3 minus 
3-3-3-2-4) 


3-3-3-2-1 Bonds and treasury bills outstanding 


3-3-3-2-1-1 Marketable bonds and treasury 
bills 

3-3-3-2-1-2 Central Mortgage and Housing 
Corporation bonds 

3-3-3-2-1-3 Municipal Development and Loan 
Fund bonds 

3-3-3-2-1-4 Other non-marketable bonds and 
treasury bills 
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$-5-3-2-2 short-term paper outstanding 

3-3-3-2-3 Chartered bank loans outstanding 

3-3-3-2-4 Municipal debt held by municipal 
accounts 


3-3-4 Net changes in cash balances—provincial 
and municipal (3-3-1 minus 3-3-2 plus 3-3-3) 


Ti 


[1] 


[2] 


[3] 


[4] 


[S] 
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PREFACE 


This study contains an examination of the dynamic properties 
of the macroeconomic model presented in Staff Research Study No. 
3, The Structure of RDX1. We have described elsewhere [4] some 
of the results of our simulation experiments. Here a fuller 
description is given of all our policy simulations, supplemented 
by some experiments that attempt to see which parts of the model's 
structure are responsible for certain of its important simulation 
properties. 


In order to make this study as self-contained as possible, 
we have reproduced the appendices of The Structure of RDX1. These 
appendices contain the equation titles grouped by sector, a full 
alphabetical listing of the structural equations along with ordi- 
nary least squares and consistent parameter estimates, and a list 
defining all the endogenous and exogenous variables in the model. 
We have added a flow chart (Chart 10) of the causal influences in 
RDX1, and a schematic version of this chart (Chart 9). These 
charts are discussed in a new appendix (Appendix D). 


As was the case with The Structure of RDX1 the following col- 
leagues were associated with the testing and simulations recorded 
here: Robert Evans, Fred Gorbet, Claude Huot, Jules Hurtubise, 
Peter Miles, Diane Nymark, Lynne Orman, Lawrence Smith, and 
Donald Stephenson. To this list we wish to add André Lemelin, 
who is responsible for the flow chart mentioned above. 


The further experiments we have conducted since the first 
publication of RDX1 have given us ample justification for the 
modesty of our initial statements about the model, and lots of 
ideas for improvements to be built into RDX2. Though the dynamics 
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of RDX1 may not be exactly, or even approximately, those of the 
Canadian economy, the dynamic simulations using RDX1 have made a 
valuable contribution to our search for improved descriptions of 
how the economy works. 


John F Heltawell Lawrence H. Officer 
University of British Columbia Harvard University 
Harold T. Shapiro Ian A. Stewart 
University of Michigan Bank of Canada 
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PREFACE 


L'étude ci-aprés contient une analyse des propriétés dynamiques 
du modéle macroéconomique qui a fait l'objet de l'étude N° 3—— 
intitulée The Structure of RDX1——dans la série des Travaux de 
recherche a la Banque. Nous avons exposé ailleurs [4] quelques 
résultats de nos expériences de simulation. Nous donnons ici une 
description plus compléte de toutes les simulations de politiques 
auxquelles nous avons procédé, en y ajoutant certaines expériences 
dont l'objet était de déterminer les éléments du modéle qui 
expliquent certaines de ses importantes propriétés de simulation. 


Afin que cette étude forme un tout aussi complet que possible, 
nous y avons ajouté les annexes de 1'étude The Structure of RDX1. 
Elles contiennent les titres des équations groupés Dan secteur, 
une liste alphabétique compléte des équations structurelles, y 
compris les estimations par la méthode des moindres carrés et des 
variables instrumentales, et une liste de définitions portant sur 
toutes les variables endogénes et exogénes du modéle. Nous avons 
ajouté un diagramme des flux, le Graphique 10, indiquant les rap- 
ports de causalité dans RDX1, ainsi qu'une version schématique du 
diagramme, le Graphique 9. On trouvera une explication de ces 
deux graphiques dans une nouvelle annexe, 1'Annexe D. 


Comme pour l'étude The Structure of RDX1, MM. Robert Evans, 
Fred Gorbet, Claude Huot, Jules Hurtubise, Peter Miles, Mlles 
Diane Nymark et Lynne Orman, MM. Lawrence Smith et Donald Stephenson 
ont pris part aux simulations et aux tests relatés dans cette étude. 
Nous tenons a mentionner également M. André Lemelin, 4 qui nous 
devons le diagramme des flux susmentionné. 
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Les expériences que nous avons menées depuis la premiére 
publication du RDX1, nous ont démontré que nous avions eu raison 
d'étre plutdt modestes lors du nos premiéres présentations du 
modéle et nous ont suggéré plusieurs idées concernant les améliora- 
tions susceptibles d'étre incorporées dans le modéle RDX2. Bien 
que le comportement dynamique du modéle RDX1 ne corresponde pas 
exactement, ni méme approximativement, a celui de l'économie 
canadienne, ses simulations dynamiques nous ont considérablement 
aidés dans nos recherches de meilleures descriptions du fonction- 
nement réel de 1'économie. 


John F. Helliwell Lawrences. Officer, 
Université de la Colombie-Britannique Université Harvard 
Harold T. Shapiro Ian A. Stewart 
Université du Michigan Banque du Canada 
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THE DYNAMICS OF RDX1 


lem introdguction 


A model as non-linear as RDX1 offers a wide range of possi- 
bilities for simulation experiments. In the specification of 
RDX1, non-linearities arise in a number of places where rates of 
utilization of the capital stock (Y/YC) and of the labour force 
(NU/NL) affect aggregate demand, the balance of trade, wages, and 
prices. Further, prices and wages themselves have various impacts 
on aggregate demand, average hours worked, and so on. We started 
out with the expectation, therefore, that RDX1 would behave rather 
differently in two important respects from the largely demand- 
determined models more commonly used for policy analysis. First, 
supply considerations play an important role. Second, the model 
contains important non-linearities. Thus the values of our dy- 
namic policy multipliers depend as usual on the passage of time 
and are related in an important way to: 


(a) Initial conditions, in particular, the rates of 
utilization of the capital stock and the labour 
force. 


(b)) Particular teatures of athe policy change...ror 
example, changes in government wage payments 
(GW), nonwage expenditure (GNW), and transfer 
payments (GTR) all have different multipliers 
for all succeeding periods, and also show dif- 
ferent time patterns of response. 


(c) Values given to the exogenous variables. 


In the face of these complexities, experimental design requires 
a mix of courage and ingenuity. One is tempted to suspect that 
the reason so many models are linearized for simulation purposes 
is not only to make computations easier but also to reduce the 
bewildering range of potential experiments. The set of experi- 
ments reported here is but a small subset of possible experiments 
and we recognize that our priorities may not be shared by others. 


The present paper presents the results and analysis of an 
extensive series of simulations designed to reveal the essential 
dynamic properties of RDX1. Section 6 of the paper contains a 
range of somewhat different simulation experiments intended to 
test the sensitivity of these dynamic properties to changes in 
certain aspects of RDX1. Particular attention is paid to the 
sensitivity of the 'import leakage' and to the effects of price 
changes. In an open economy, such as that of Canada, these as- 
pects of the model are of special significance. 


2. Long-Period Simulations and Forecasting Results 


Our first runs of RDX1 were intended to find out how well 
the model as a whole could predict the endogenous variables within 
and outside the sample period. After first running a forty-quarter 
simulation, starting in 1Q58, we divided most of our simulations 
into two main blocks of sixteen quarters each. The first block, 
from 1Q58 to 4Q61, is characterized by low levels of output and 
employment in relation to capacity. The second block, from 1Q64 
to 1067, covers a period of rising capacity utilization and upward 
pressures on prices and wages. In addition, the latter half of 
this period lies outside the sample period, which ended in 4Q65. 
The purpose of these experiments is to discover any severe defects 
of the model that could make it tend to deviate drastically from 
the path of the economy. The sixteen-quarter and eight-quarter 
simulations provide comparisons of the forty-quarter run with 
experiments that re-initialize the lagged endogenous variables to 
their true values at certain points (4Q63, 4Q65) during the sample 
period. 


Our prediction runs (control solutions) for all these periods 
showed that the dynamic characteristics of the model keep the 
main endogenous variables close to their actual values during 
times of radically different economic conditions. Our forty- 
quarter simulation showed that the model performed well even ten 
years later. Charts 1, 2 and 3 show the actual and predicted 
values of some of the principal endogenous variables in the forty- 
quarter, sixteen-quarter, and eight-quarter simulations. These 
charts also reveal that the model traces the actual path of the 
economy remarkably well from 1958 to 1967. This is true not only 


for gross output and expenditure but also for their component 
aggregates, although of course there are some problems in detail. 
The predictive ability of the model, however, does deteriorate 
somewhat outside the sample period (see Charts 2 and 3). Although 
the errors are small, they tend at times (e.g., in the period 
1Q62-1Q65) to exhibit autoregressive patterns. The chief cause 
of the autoregressive errors in the early 1960's was a string of 
autoregressive errors in the export equations. When these errors 
ended, the model came fairly quickly back on track. Thus over a 
dynamic simulation as long as forty quarters there is no tendency 
for the model to explode. Re-initialization of the lagged endog- 
enous variables to their actual values at 4Q63 (Chart 2) and 4Q65 
(Chart 3) produces only marginal and temporary improvements in 
the model's predictive power. 


A major forecasting weakness of RDX1 is its failure to gen- 
erate satisfactory predictions of the unemployment rate (NU/NL). 
Unemployment is determined residually from an identity in which 
the labour force and most of the components of total employment 
have stochastic explanations. Small predictive errors in any of 
these components lead to relatively large percentage errors in 
the unemployment rate. Our experiments indicate, however, that 
the present version of RDX does provide a suitable framework for 
analyzing the employment effects of alternative economic policies. 


The typical error in predicting the short-term interest rate 
(RO3) is about 30 basis points. Furthermore, the model correctly 
predicts turning points in RO3 about two-thirds of the time. The 
rest of the time forecasted changes lag the actual changes by one 
quarter. On the whole, interest rate predictions are substantially 
better in the latter half ‘of the sample period. 


As a further initial check on the properties of the system 
we re-initialized the model at 4Q65 and put it to work outside 
the sample period. Chart 3 illustrates the forecasting perform- 
ance for 1966 and 1967 under these conditions. However, because 
we use the actual values of exogenous variables, this is not an 
adequate test of the model's ability to act as a forecasting tool. 
As noted above, the forecast errors for 1966 and 1967 are larger 
than those encountered over the sample period. The performance 
of the foreign sector deserves special comment. Underestimation 
of both imports and exports reflects the role of the Canada- 
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United States Agreement on Automotive Products in expanding trade, 
while overestimation of the accumulation of reserves is probably 
due to the inability of any model estimated with 1953-1965 data 
to recognize automatically the tightening of U.S. balance of pay- 
ments guidelines that took place in 1966 and 1967. 


To give us some better idea of the longer-run dynamic response 
of our system, we shocked the model by permanently increasing the 
level of bond-financed government expenditure by $100 million 
(GNW + 75, GW + 25) beginning in 1Q58 (with no change in tax rates 
or in the monetary base (BCD)), and compared the time paths of 
the endogenous variables with the time paths obtained from the 
forty-quarter control solution. The response of constant-dollar 
ne, label Vedas a1 /Peinua liattaples: and 
VELeTredslo in thes text, ass cOnstant—do ular sexpenal ture). comenis 
stimulus reaches a peak of $177 million in the twelfth quarter 
following the anitial shock.” Thiseincreasevin expenditure. then 
declines and follows a cyclical pattern that generates an increase 
in real expenditure of $133 million by the end of the fortieth 
quarters = Price increases reach an-initial peak of aboutysix-tenths 
of 1 per cent six quarters after the shock is imposed. There- 
after prices slowly diverge from the control solution in a cycli- 
cal fashion. By the end of the twelfth and fortieth quarters we 
have price increases of one-fifth and two-thirds of 1. per cent, 
respectively. The current-dollar expenditure (YGNE) multiplier 
reaches an initial peak of 2.1 about eight quarters out, then 
follows a cyclical pattern around a mean value of approximately 
2.0. It-1s also interesting to note that the government accounts 
balance (GBAL) shows a tax recovery of about one-half the expend- 
eure sincrease. 


expenditure ((YGPK + 


Short-term interest rates (R03) respond as expected (given 
the lags in the monetary adjustment process), rising to a maximum 
differential over control eight to nine quarters out, then declin- 
ing to a level about 20 basis points above the control solution. 
The response of private employment to the fiscal measure is felt 
first in average weekly hours worked (HAW) and only afterwards in 
the number of employed workers in the private sector (NEPP). The 
hours-employment cycle in the private sector induces a correspond- 
ing cycle in the unemployment rate. Interestingly enough, however, 


the induced rise in private hourly wage rates (WPH) maintains 
itself throughout the period. 


Our next step was to investigate the sensitivity of the dy- 
namic policy responses of the system to overall levels of capacity 


Lita ton: 


For this purpose we ran two basic sets of simulation 


experiments, one from. 1958 to 1961 (low capacity utilization) and 
the other from 1964 to 1967 (high capacity utilization). Some of 
the results are presented in Tables 1 and 2. Three types of 
experiments were performed: 


(1) An 'equivalent' increase in government nonwage 
expenditure in the two periods. ‘Equivalent! 
injections were obtained by setting the size of 
the stimulus at the same percentage of full- 
capacity YGNE, (YGNE(YC/Y)), in the two periods. 
The absolute increase was $100 million in 1958, 
and $130 million in 1964. 


(2) A 100 basis-point decrease in Canadian short- 
term interest rates (R03). 


(3) A combination of a 100 basis-point reduction in 
Canadian short-term rates (R03), accompanied by 
a policy of lower interest rates in the United 
States. The latter is taken as a 100 basis- 
point reduction in the U.S. short-term rate with 
the U.S. long-term rate adjusted by a term struc- 
ture relation.* “In’this experiment we compute 
the induced changes in absolute form and as a 
percentage of the control solution. This calcu- 
lation is done to highlight the differences 
between the results in the two periods. 


Comparing the fiscal experiments in the two periods, we see 
that, qualitatively, the results are as expected; in the period 


‘The term structure relationship needed to obtain the movement in the 
long-term rate (RLUS) was estimated by ordinary least squares for the period 


2Q52-4Q67 and is: 


RLUS = ©1165 + .108 RIUS + .900 RLUS 
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of high capacity utilization (1964-1967) the expansion of real 
output is lower and the price inflation more severe. In the low- 
capacity period (1958-1961), for example, the fiscal stimulus 
produced an increase in constant-dollar expenditure of 1.76 times 
the initial injection by the sixteenth quarter. Accompanying this 
growth in output was a decrease of 0.8 percentage points in the 
unemployment rate. A larger absolute fiscal stimulus (but equiv- 
alent as a proportion of full-capacity output) in the high-capacity 
period (1964-1967), produces, by the sixteenth quarter, an increase 
in constant-dollar expenditure of only 1.19 times the initial 
injection. By 4Q67, the unemployment rate is hardly affected at 
all, while the induced price inflation is almost twice as great 

in 4Q67 as in 4Q6l. 


The monetary experiments reveal several notable characteris- 
tics. First, as expected, the real expansionary effects of a 
given decrease in interest rates are much weaker at higher levels 
of capacity utilization. During the 1964-1967 period the specified 
policy of monetary ease produced an increase in constant-dollar 
expenditure, which dropped the unemployment rate by only 0.12 per- 
centage points. By contrast, the same policy of ease in 1958-1961 
produced an increase nearly 30 per cent larger in real expenditure 
and a fall of 0.30 percentage points in the unemployment rate. 
Once again the inflationary impact is greater in the period of 
relatively high utilization. 


Second, as expected, a policy of monetary ease in the United 
States strengthens the effect of similar Canadian policy actions. 
This is simply a reflection of the important constraint that the 
U.S. capital market places on our system. U.S. monetary ease also 
offsets the considerable reserve loss (RSR) of a unilateral 
Canadian policy of monetary ease, the extent of the 'offset' being 
about one-half. In both periods aggregate demand responds strongly, 
although with a lag, to the expansionary monetary policy. Finally, 
we note that in the case of these monetary experiments, which 
involve no initial expenditure effects, the delay in the response 
of unemployment is longer than in the fiscal experiment. 


Now we are in a position to consider more carefully the pos- 
sibilities open to economic policy as revealed by our model. 
First, we shall consider how the model reacts in the short run to 
internal and external shocks, assuming no change in government 
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pOlvcres = Iitsewr lle pavesus Some 1dea ofethe streneth that poli— 
cies must have if they are to stabilize or improve conditions 
brought about by shocks to the system. With this information in 
hand, we can calculate the impact on our model of a number of 
individual monetary and fiscal policies. Then we can go on to 
consider the effects of choosing various 'policy mixes' (i.e., 
particular values for a selected pair of monetary and fiscal 
instruments). 


3. Short-Term Effects of Changes in Domestic and Foreign Activity 


To set the stage for a discussion of the effectiveness of 
various instruments of economic policy on the model, we first 
consider the domestic effects of shocks that stabilization poli- 
cies might be intended to offset. The first part. of Table 3 shows 
the effects, after six quarters:” of changes in foreign output and 
prices (as our first example),of an exogenous increase in domestic 
expenditure on consumer durables, and, finally, of an increase in 
expenditure on machinery and equipment. In all three cases we 
have assessed the effects of such shocks during both the low ca- 
pacity utilization period and the high capacity utilization period. 


To represent the impact of a fairly widespread recession in 
other countries, we lowered the world activity index (AWI) by 5 
per cent of its actual value, and accompanied this with a 1 per 
cent reduction in the price of world exports of goods (PWXG) and 
in the price of Canadian imports of goods (PMG) and services (PMS). 
The resulting proportionate drop in national output is somewhat 
PredceraiielJoomtnan elle oO4milo. per cent VersuseZ. Oo perucent) | 
Since in 1964 there were higher marginal import requirements and 
other factors reflecting the greater degree of capacity utiliza- 
tion that reduced the real value of induced expenditure. In both 
periods the proportionate fall in domestic output is less than 
half the proportionate fall in foreign output that induced it. 
Domestic prices are almost unaffected by the fall in activity and 
the 1 per cent reduction in foreign prices. This stickiness of 
prices in response to relatively small changes in output, partic- 


*Six quarters was selected as one ‘reasonable! planning horizon (i.e., 
a period for which sufficiently accurate forecasts of exogenous variables are 
available). 
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ularly at low levels of capacity utilization, is a recurring fea- 
ture in our six-quarter simulation results. The proximate reason 
is that the unit-labour-cost variable moves up, at first, in 
response to moderate decreases in aggregate demand under conditions 
of less than full employment. This is because aggregate money 
wages, (WP) (NEPP), fall proportionately slightly less than output 
(YGPK). Since the unit-labour-cost variable has large positive 
coefficients (largest in the current period) in the price (PGNE) 
equation, we can find (e.g., in 1958) that in the sixth quarter 
PGNE stays level or even rises slightly in response to a 5 per cent 
drop in world activity and a 1 per cent drop in world prices. 

By the time eight to twelve quarters have elapsed, this perverse 
price movement is usually eliminated. 


For the second experiment we chose to increase constant- 
dollar personal expenditure on consumer durables (CD) by seven- 
tenths of 1 per cent of private gross national expenditure (YGPK). 
Again the procedure was tested in both periods. For the 1958 
period this implied an injection of $50 million; for the 1964 
period the implied stimulus was $65 million. The induced changes 
in real expenditure (A(Y/P) - initial ACD) by the sixth quarter 
are much more substantial (as a per cent of total output) in 1958- 
1959, the years of relatively low utilization rates (see Table 3). 
Finally, similar experiments were carried out assuming an autono- 
mous increase in expenditure on machinery and equipment in both 
periods. Once again the results were markedly sensitive to the 
rate of capacity utilization represented in the initial conditions. 


4. Short-Term Effects of Individual Stabilization Policies 


In order to assess the flexibility and efficacy of various 
stabilization policies in the context of this model, we need to 
establish some standards of reference. First, it is necessary 
to consider the size of the offset required to counterbalance a 
given shock to the economy (see above). Then we must make some 
assumptions about how far ahead the behaviour of the exogenous 
variables can be forecast with reasonable accuracy. As a basis 
for our investigation and analysis, we consider the alternate 
implications of assuming that the exogenous variables can be fore- 
cast for either three or six quarters ahead. Thus we assess 
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alternative) policies on thesbasis of 'the1r effects both threegand 
Sixaquartersmlacter. 


Tables 1 and 2 show, amongst other things, quarter by quarter 
effects (in both 1958 and 1964) of three policies: an increase in 
government nonwage expenditure, a 15 per cent increase in the size 
of the banking system, and a similar monetary expansion coupled 
with declines in short- and long-term U.S. interest rates. In 
the lower part of Table 3 we show the sixth-quarter effects of 
four additional policy actions: an increase in government transfer 
payments to persons, an increase in personal income tax rates of 
1 percentage point in each income class, a reduction of 5 per 
cent in the external value of the Canadian dollar (represented by 
5 per cent increases in PMG, PMS, and PWXG), and a reduction in 
government wage and nonwage expenditure. In the fiscal policy 
Simulations the sizes of the policy dosages in 1964 are constrained 
to be the same proportion of the capacity level of YGNE as those 
in 1958. For example, transfer payments are increased by $100 
million per quarter in 1958 and by $130 million per quarter in 
1964, since full-capacity YGNE was 30 per cent higher in 1964 than 
in 1958. 


Two results reported in the six-quarter simulations of various 
policy instruments can be combined to throw light on an interest- 
ing question. What would be the increase in personal income tax 
rates (RW1, RW2, RW3 and RW4) necessary to maintain budget balance 
(i.e., deficit or surplus equal to control) given any increase in 
government nonwage expenditure (GNW) during our low and high capac- 
ity utilization periods and what would be the resulting balanced 
budget multipliers? In a recent article [1], Michael Evans has 
examined the balanced budget multiplier properties of several U.S. 
models contrasting them in particular with values derived from 
the Wharton model. He distinguishes an ex ante and ex post formu- 
lation of the balanced budget multiplier concept. The ex ante 
multiplier is defined as the result of the change in tax rates 
that would deliver a volume of receipts equal to the volume of 
expenditures in the first period based upon the first-period con- 
trol, values of the relevant tax base. The ex post multipliersis 
derived by permitting tax rates to vary continuously in order to 
keep the budget in balance. We are concerned with the latter 
formulation. The results reported here are virtually linear 
combinations of the values reported in Table 3; although simula- 
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tions were run for five quarters beginning in 1Q58 and 1Q64 with 
personal tax rate changes and government nonwage expenditure 
changes imposed together, subject to the constraint that the bud- 
get surplus or deficit is equal in the control and shocked runs. 
This constraint allows for interactions of the two policies. In 
effect we attempt to provide an answer to the fiscal policy maker 
who, at the first quarter of a year, asks, What would be the real 
income effects of any change in government expenditure and compen- 
Sating change in tax rates imposed now and maintained over this 
and the following four quarters? 


Not surprisingly our multipliers are relatively low, being 
less than unity with respect to constant-dollar expenditure. They 
fall from .86 to .69 over the period 2Q58 to 1Q59 and from .74 to 
-62 over the period 2Q64 to 1Q65. With respect to current-dollar 
gross national expenditure (YGNE), they are slightly over unity, 
averaging slightly less than 1.2 in the 1958 period and less than 
1.1 in the 1964 period. During the 1958 period, budget balance 
is maintained by a rise of 3.1 percentage points in each of the 
basic personal income tax rates, balancing an increase of $100 
million in GNW; and during the 1964 period by a rise of 2.3 per- 
centage points in each rate balancing an increase of $130 million 
in GNW. These results are a reflection of the relatively low 
multipliers associated with the stimulus of government nonwage 
expenditure. These low multipliers, relative to those of the 
Wharton model, are due chiefly to foreign trade leakages. Thus, 
in contrast to the Wharton model, only about half of the expendi- 
ture is recovered from induced tax receipts. For the Wharton 
model the induced tax recapture alone very nearly offsets the 
expenditure increase with a resulting need for only modest changes 
in personal tax rates. 


By comparing the individual effects of various kinds of policy 
actions with the effects of typical exogenous 'shocks' (shown at 
the top of Table 3) we can study what the model says about the 
short-term efficacy of various policies. The revealed ability of 
various policies to offset destabilizing influences (shocks) 
depends, of course, on the point in time at which the evaluation 
is made. Thus we can make a comparison, for example, in the sixth 
quarter of the real output effects of a 5 per cent devaluation as 
a means of offsetting the domestic effects of a 5 per cent reduc- 
tion in world activity and a 1 per cent drop in world prices. 
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Our experiment shows that the devaluation would offset 
slightly less than 80 per cent of the effects of a world depres- 
sion on real aggregate expenditure in 1958 and about 60 per cent 
of these effects in 1964. If we use an increase in government 
nonwage expenditure (GNW) to counter the effects of a world depres- 
sion, it remains the case that the relative effectiveness of the 
policy is greater in 1958 than in 1964. '‘Equivalent' injections 
of government expenditure offset a considerably larger percentage 
of the fall in constant-dollar expenditure during the period of 
relatively low levels of capacity utilization. Data presented in 
Tables 1, 2 and 3 enable us to make numerous comparisons of this 
nature by simply pairing various policies and disturbances. 


To assess the likelihood of strong interacting effects between 
external shocks and offsetting policies, we also did simulations 
for both 1958 and 1964 that combined these events simultaneously 
(e.g., a decline in world activity and an offsetting devaluation 
policy). The combined effects were almost exactly equal to the 
sum of the effects of the two experiments run separately. 


Although this pairing of shocks and policy instruments is a 
convenient way of examining the short-term effects of a range of 
alternative: poldcresti1t 1s) neverthelessmasvery-artiticral exer. 
cise. Aside from ignoring the uncertainty surrounding the struc- 
ture of the model and the forecasts of the exogenous variables, 
as we do in all our experiments, the one by one examination of 
policies forces us to ignore what is perhaps the most important 
aspect of the problem, namely, the choice of a mix of policies 
best adapted to several conflicting policy goals. In these cir- 
cumstances the most powerful and fast-acting policies may not be 
at all appropriate, because we need a range of policies having 
differential effects on the various target variables. Using a 
pair of monetary and fiscal policies to indicate the type of anal- 
ysis open to us, we now turn to the larger question of the effects 
of sets ‘of ‘policies. 


5. Analysis of the Effects of Policy Mixes 


We take as our example of a policy mix a change in government 
nonwage expenditure (fiscal policy), coupled with a change in 
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short-term interest rates (monetary policy). To illustrate the 
effects of various dosages of this combination, we have prepared 
two-sets Ofvcharts..) The first set, Chart 4° f01r.51958 and Chart 5 
for 1964, shows what combinations of real output and changes in 
foreign exchange reserves would be achieved six quarters after 
the initiation of a particular mix of economic policies. The 
second set, Chart 6 for 1958 and Chart 7 for 1964, evaluates the 
achievements of economic policy in terms of output and foreign 
exchange reserves three quarters after the application of a 
particular setrot policies. Our experiments assume’ that fiscal 
policy takes longer to implement than monetary policy. Thus we 
assume that an 'easy' monetary policy lowers short-term interest 
rates bysone-half thestarget amount in the first quarter, with 
the remainder of the reduction being achieved in the second quar- 
term. sBecauses0L the various lags involved, fiscal policy does not 
achieve the full target change in government expenditures until 
the third quarter. Half of the target is achieved in the second 
quartereand none in the tirst) quarter. 


The vertical axis of each graph measures the size of the 
quarterly alteration in government nonwage expenditure as a per 
cent, of current-dollar full-capacity expenditure in) the first 
quarter. The zero point on the axis represents a level of GNW 
equal to its actual value in the quarter. The horizontal axis 
measures (in basis points) the change in short-term interest 
rates (R03). Lines on the charts’ join pairs of policies that 
produce the same impact on a particular target variable after six 
(three) equarters of application. It is possible to draw such 
lines for any endogenous variable whose value is thought to have 
some independent effect on welfare. On our charts we have drawn 
iso-target lines only for changes in total output (the relatively 
flat lines in Charts 4%to-7) and for foreien exchangesreserves 
(the steeper lines). Since RDX1 is a preliminary model, we think 
it more important to illustrate how such a model can be used to 
assess alternative policies than to provide a complete set of 
charts purporting to show the effects of all feasible sets of 
policies on all potential target variables. 


The income variable we use here is equal to private real 
expenditure (YGPK) plus the deflated value of government expendi- 
ture (GW + GNW/PGNE). The line marked ''2%'"', for example, joins 
those pairs of monetary and fiscal policies that would make income 
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Chart 5 


INCOME AND BALANCE OF PAYMENTS CONSEQUENCES 
OF MIXES OF MONETARY AND FISCAL POLICY 
6Q AFTER POLICY CHANGE IN 1Q64 
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Chart 6 


INCOME AND BALANCE OF PAYMENTS CONSEQUENCES 
OF MIXES OF MONETARY AND FISCAL POLICY 
3Q AFTER POLICY CHANGE IN 1Q58 
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INCOME AND BALANCE OF PAYMENTS CONSEQUENCES 
OF MIXES OF MONETARY AND FISCAL POLICY 
3Q AFTER POLICY CHANGE IN 1Q64 
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in the specified quarter 2 per cent higher than the control solu- 
tion value. The 'tiso-reserves" lines on Charts 4 and 5, for 
example, join pairs of policies that produce the same change, 
during the sixth quarter, in official exchange reserves (RSR) as 
the change defined by the balance of payments equation and measured 
in millions of Canadian dollars. For example, the line marked 
"25" (million) joins those mixes that would lead to a sixth- 
quarter value of RSR $25 million less than in the control solution. 


Because of the non-linearities in RDX1, the "'iso-reserves" 
and "iso-income" lines have different slopes and positions in 1958 
than in 1964. The "iso-income" lines are further apart in 1964, 
reflecting lower real expenditure multipliers when the economy is 
operating at close to full capacity. These lines are also less 
steep in this simulation and slightly concave in both periods. 
The ''iso-reserves" lines in both periods are steeper than the 
"iso-income" lines, illustrating the fact that, given the present 
structure of RDX1, monetary policy instruments have a short-run 
comparative advantage in attaining a reserve target. Because lags 
in the effects of monetary policy on reserves are much shorter 
than on income and because the corresponding difference in the 
lags of fiscal policy is much less, the relative slopes of the 
"iso-income" and "iso-reserves' lines depend on the quarter chosen 
for assessing their effects. If a quarter earlier (later) than 
the sixth were chosen for such an evaluation, the differences in 
the slopes would be more (less) pronounced. This phenomenon can 
be illustrated by comparing Charts 4 and 5 (representing sixth- 
quarter evaluations) with Charts 6 and 7 (representing third- 
quarter evaluations). The "iso-reserves'' lines are equidistant 
and parallel in both periods, but somewhat less steep in 1964, 
reflecting greater marginal import requirements in 1964 and the 
consequent need for higher interest rates in order to hold reserves 
constant for any given expansion in aggregate demand. 


A logical extension of our procedure would be to construct 
iso-target lines for unemployment rates, rates of price increase, 
and any other variables thought to be important policy targets. 
Another approach would be to consider a trade-off between two 
competing policy targets. This is often not a useful exercise, 
Since, if it is done outside a simulation context, one cannot hold 
constant the various exogenous variables. Even if it is done by 
Simulation, such a two-target trade-off assumes that there are 
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only two targets and one available instrument of policy. Using a 
model like RDX1, we can construct trade-off relationships based 
on more realistic assumptions about possibilities and constraints. 
For example, in the present case where we are considering the use 
of two instruments, we can construct the locus of pairs of values 
for policies that achieve a given value for one target variable 
and then plot the attainable pairs of values of two other target 
values. 


To illustrate this procedure we considered the pairs of policy 
values lying along the '"iso-reserves" line RSR = 0, and in Chart 8 
drew lines joining the implied values of changes in the unemploy- 


NU 
ment rate (OL x 100) and changes in the implicit aggregate private 


APGNE 
( PGNE 
trade-offs between the unemployment rate and the rate of change in 
prices if various values of monetary and fiscal policies are cho- 
sen, subject to the constraint that the change in the level of 
foreign exchange reserves is kept equal to the value in the control 
solution. The 1964 line is steeper than the 1958 line, showing 
that expansionary policies used in 1964 would lead to less change 
in unemployment, relative to the change in prices, than would 
Similar expansionary policies used in 1958. The 1958 line is 
almost straight within the range drawn, while the 1964 line is 
somewhat convex to the origin, illustrating the increasing non- 
linearity of the unemployment-to-price-level trade-off at higher 
levels) Of capacity utilization. 


x 100).* Thus, Chart 8 shows the attainable 
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The results of the above experiments, of course, should not 
be considered as an explicit guide to policy selection. These 
Simulations are only intended to reveal the characteristics of 
RDX1 and to show how a model of this type can be used to analyze 
in a consistent way the consequences of a considerable range of 
policy alternatives. Before any reliance can be placed on the 
actual numerical relationships produced by the model, one must 


°In precise terms, ANU/NL is the sixth-quarter simulation value of NU/NL 
minus the sixth-quarter control value. APGNE/PGNE is defined as four-thirds 
times the change in PGNE from the third to sixth quarter under simulation (as a 
percentage of the third-quarter simulation value) minus the change in PGNE from 
the third to sixth quarter in the control solution (as a percentage of the third- 
quarter control value of PGNE). 
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Chart 8 


TRADE-OFFS BETWEEN INFLATION AND UNEMPLOYMENT 
USING POLICY MIXES THAT KEEP 
FOREIGN EXCHANGE RESERVES CONSTANT 


Change in 3rd to 6th Quarter 
Rate of Inflation (at Annual Rates) 
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take explicit account of the uncertainties surrounding its dynamic 
Causa lest ructure,» tnewestimaced cOciLicients: im the equations, and 
the forecasts of the exogenous variables. 


6. Some Additional Experiments 


In order to assess the sensitivity of our simulation results 
tO particular features of the Structure of RDX], we dtd a number 
of experiments that suppressed or altered certain of the model's 
mechanisms. The key relationships whose importance we wished to 
assess were those that dampen the induced expenditure effects of 
a change in bond-financed fiscal policy. We selected for particu- 
lar attention the influence of induced changes in foreign trade, 
thesderrecsoL utilization ,of ecapitalestock.» tax and. transterupay— 
Menes wana prices, 


The method followed in these tests was quite simple. We sub- 
jected the model several times to expansionary fiscal policies of 
the sort described earlier, each time removing the effects of the 
induced change in one of the above mechanisms by setting values 
of relevant variables equal to the values they took in the initial 
control solution. The specific changes and results are reported 
in the following text. As well, Table 4 shows the resulting 
induced changes in several key endogenous variables six, eight, 
and sixteen quarters after the application of an expansionary 
fiscal policy in 1Q58 (GNW + 100 million) and 1Q64 (GNW + 130 mil- 
Ione. the first lineseinsthe table show the consequences on 
expansionary fiscal policy if RDX1 is left as is, while the lower 
lines show the consequences of this policy if the specified mecha- 
nism is made inoperative. 


(a) Foretgn Trade 


The effects of induced foreign trade are revealed by our 
first experiment, which sets both exports and imports at their 
control solution values. Table 4 shows, for example, that, after 
six quarters of fiscal expansion starting in 1Q58, induced changes 
in constant-dollar expenditure are more than ten times as great if 
no induced changes occur in imports and exports. The differences 
are somewhat less striking in 1964, because the remaining supply 
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constraints are more strongly operative then than in 1958. Since 
this result showed us, amongst other things, that import leakages 
are the dominant cause of RDX1's relatively small expenditure 
multipliers, we also ran a simulation that altered the structure 
of the import equation while leaving imports endogenous. As the 
non-linear interaction of aggregate demand and capacity utiliza- 
tion is apparently necessary to get an accurate import equation, 
we kept this basic idea but substituted the degree of utilization 
of the labour force’ for that of the capital stock. This new 
variable gave us an import equation with a somewhat poorer fit 
than the original, and produced only a slightly smaller import 
leakage when the model was subjected to expansionary fiscal policy 
under either 1958 or 1964 conditions. Thus our high import leak- 
ages are not simply a result of the particular capacity utiliza- 
tion variable we used in building the RDX1 trade equations. 


(b) The Degree of Utilization of the Capital Stock 


Although the size of the existing capital stock in relation 
to its desired level is the basic determinant of investment 
expenditure, our next experiment, recorded in Table 4, was not 
intended to shortcut this mechanism but rather to remove any 
foreign trade effects of the induced change in the import equa- 
tion's capacity utilization term. When the four-quarter moving 
average of Y/YC is set equal to its control solution, the effects 
of any increase in capacity utilization on the propensity to im- 
port are eliminated. As can be seen from the results, this change 
increases induced constant-dollar expenditure after eight quarters 
by a factor of about 2 both in 1958 and in 1964. Thus changes in 
the degree of capacity utilization have a substantial impact, act- 
ing through the import equation, on the size of expenditure multi- 
pliers. Naturally, these effects would be much rarger if wes also 
cut off the induced investment in construction, machinery and 
equipment, and inventories. 


“The new labour force utilization variable is equal to a four-quarter 
moving average of (1.03 - NU/NL), where NU/NL is the unemployment rate expressed 
as a proportion. 1.03 is used on the assumption that 3 per cent is a reasonable 
estimate of frictional unemployment. 
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(e) Tax and Transfer Payments 


Our expansionary fiscal policy is assumed to be bond-financed 
to the extent that induced tax and transfer revenues do not cover 
the larger government expenditures. The basic simulation shown 
at the top of Table 4 indicates that about half the increase in 
government expenditure is offset by increases in tax and transfer 
revenues. It follows that if these induced revenues did not arise, 
the multiplier effects of the initial change in expenditures would 
be much greater. The experiment constraining the change in the 
government national accounts balance (GBAL) to be equal to the 
initial change in government expenditure shows that induced real 
expenditures are more than twice as great if the ‘automatic sta- 
bilizers' are shut off. Certain more involved experiments we have 
undertaken with the tax and transfer mechanisms (reported in [3]) 
Suggest, however, that if the initial expenditure shock is cycli- 
cal, rather than a once-and-for-all change, the automatic stabi- 
lizers do not necessarily decrease the induced changes in expendi- 
CULE: 


(d) Prices 


Finally, we ran simulations designed to show how much larger 
the multipliers of RDX1 would be if induced price increases did 
not lead to various reductions in real domestic expenditure. The 
last results recorded in Table 4 show that when domestic prices 
are set equal to their control solution values, the real expendi- 
ture multipliers do increase very considerably, especially in 1964. 
This is as might be expected, since the induced price increases, 
and hence the importance of the various price effects on aggregate 
demand, are much greater in 1964 than in 1958. 


7. Conclusion and Prospects 


In performing various simulations with RDX1, we discovered a 
number of respects in which the model ought to be improved. On 
the basis of these ideas, we have embarked on further research. 
In this further research, we are interested not only in improving 
the less plausible elements of the structure of RDX1, but also in 
building a model that can be used to deal with a larger variety 
of questions. It is too early to give a precise description of 
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the structure of RDX2, but we can indicate some of the main fea- 
tures of the research. 


We are concentrating to a considerable degree on developing 
data for the market values of domestic assets held both by resi- 
dents and non-residents. Thereby we hope to make sensible use of 
the balance sheet positions of the major sectors of the economy 
in determining asset prices, interest rates, and real expenditures. 
We also hope to include explicit expectation mechanisms for prices 
and other important variables. 


Our plans for the use of RDX2 include detailed linkage with 
a U.S. model. We are therefore developing foreign trade and pay- 
ments equations using a comprehensive scheme of disaggregation. ° 
Fairly complete specification of the demands for a broad spectrum 
of real and financial assets will, we hope, enable us to improve 
upon existing explanations of international capital flows. We 
also plan to make explicit the market for foreign exchange. 


The wage, price, and employment equations of RDX1, taken as 
a group, were responsible for a number of its less plausible 
simulation results. We suspect that some of these problems resul- 
ted from working with data at too high a level of aggregation. 
In RDX2 we plan to explain a greater number of expenditure price 
deflators, and, on the employment side, to treat separately at 
least some of the heterogeneous groups in the labour force. 


The inclusion of measures of various private sector balance 
sheet items in RDX2 may also permit us to arrive at better explana- 
tions of the accumulation of various types of consumer durables, 
and to treat wage and nonwage income differently. This latter 
split would enable us to make use of our detailed tax model, which 
explains separately the taxation of wage and nonwage incomes. ° 
Other additions to the government sector may include explicit 
treatment of provincial and municipal revenues and expenditures, 
and fuller explanations of the methods of obtaining finance for 
all levels of government. 


See [2] for a tentative presentation of the theoretical framework that 
we are employing. 


°The model is presentedwin, [5)),)pp.. 22-553 
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The financial sector of RDX2, as already indicated, will be 
much more comprehensive than that of RDX1. We thus hope to improve 
the explanation of the prices and yields of various financial as- 
sets and also to use the derived balance sheet ratios in explaining 
some of the non-price effects of credit conditions on expenditures. 


To go much further in advertising RDX2 is probably unwise, 
lest optimistic forecasts make our subsequent performance seem 
disappointing. It is enough to say that we have heeded the les- 
sons of RDX1 and are making at least some concrete plans for 
improvements. 
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SECTORAL BREAKDOWN OF RDX1 


A. PRIVATE AGGREGATE DEMAND 


1. Consumer Expenditures 
1. Consumer Expenditure, Durables (CD) - Equation 2 
2. Consumer Expenditure, Non-Durables (CND) - Equation 7 
3. Consumer Expenditure, Services (CS) - Equation 8 


2. Residential Construction 
1. Construction Costs (CLC) - Equation 6 
Housing Starts (HST) - Equation 21 
Investment, Residential Construction (IRC) - Equation 26 
Stock of Houses (STH) - Equation 68 
Conventional Mortgage Rate (RC) - Equation 63 
6. Price of Houses (PH) - Equation 57 
Technical Relationshtps and Identittes 
1. Estimated Logarithm of Investment in Non-Residential 
Construction (LINE) - Equation 36 
2. Estimated Logarithm of Investment in Residential 
Construction (LIRE) - Equation 37 
3. Mortgage Rate (RM) - Equation 66 
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3. Gross Private Business Investment 
1. Investment, Machinery and Equipment (IME) - Equation 22 
2. Investment, Non-Residential Construction (INRC) - Equation 23 
3. Change in Non-Farm Business Inventories (INV) - Equation 25 
Technical Relattonshtps and Identities 

1. Cash Flow Ratio (CFR) - Equation 3 
2. Trended Cash Flow Ratio (CFRT) - Equation 4 
3. Stock of Non-Farm Inventories (H) - Equation 16 
4. Stock of Machinery and Equipment (KME) - Equation 27 
5. Desired Stock of Machinery and Equipment (KMED) - Equation 28 
6. Gap between Desired and Actual Stock of Machinery and 

Equipment (KMEG) - Equation 29 
7. Trended Stock of Machinery and Equipment (KMEY) - Equation 30 
8. Stock of Non-Residential Construction (KNR) - Equation 31 
9. Desired Stock of Non-Residential Construction (KNRD) - Equation 32 
0. Gap between Desired and Actual Stock of Non-Residential 

Construction (KNRG) - Equation 33 
11. Trended Stock of Non-Residential Construction (KNRY) - Equation 34 
12. Undistributed Corporate Profits (PCRT) - Equation 53 
13. Long-Term Interest Rate Index (RLCI) - Equation 65 
14. Real Domestic Product less Agriculture (Y) - Equation 89 
15. Capacity Real Domestic Product less Agriculture (YC) - Equation 95 


4. Foreign Trade 
1. Imports of Goods (MG) - Equation 40 
2. Imports of Services (MS) - Equation 41 
3. Exports of Goods (XG) - Equation 87 
4. Exports of Services (XS) - Equation 88 


38 


B. EMPLOYMENT, PRICES, AND INCOME DISTRIBUTION 


1. Employment, Labor Force and Hours 
1. Average Hours Worked, Paid Non-Agricultural Workers (HAW) - 
Equation 17 
2. Paid Workers, Private Industry (NEPP) - Equation 43 
3. Employed, Unpaid Workers (NEUP) - Equation 44 
4. Labor Force (NL) - Equation 45 
Technteal Relattonships and Identittes 
1. Trended Average Hours Worked (HAWT) - Equation 18 
2. Paid Workers, Total (NEP) - Equation 42 
3. Total Unemployed (NU}- - Equation 51 


2. Wages 
1. Private Wage Rate Per Man-hour (WPH) - Equation 85 
Technical Relattonshtps and Identities 
1. Government Wage Expenditure (GW) - Equation 15 
2. Private Wages (WP) - Equation 84 
3. The Wage Bill (WSSL) - Equation 86 


So» Prices 
1. Implicit Price Index, Consumer Durable Expenditure (PD) - Equation 55 
2. Implicit Private GNE Deflator (PGNE) - Equation 56 
3. Implicit Price Index, Consumer Non-Durable Expenditure (PND) - 
Equation 58 
4. Price Index, Goods Exports (PXG) - Equation 60 
5. Price Index, Service Exports (PXS) - Equation 61 
Technteal Relattonshtps and Identities 
1. Inventory Stock/Sales Ratio (HSL) - Equation 19 
2. Trended Inventory Stock/Sales Ratio (HSLT) - Equation 20 
3. Private Unit Labour Costs (ULC) - Equation 83 


4. Income Components 
1. Dividends Paid to Canadians (DIVC) - Equation 10 
2. Dividends Paid to Foreigners (DIVF) - Equation 11 
3. Corporate Profits (PC) - Equation 52 
Technical Relationshtps and Identities 
1. Disposable Personal Income (YD) - Equation 96 
Permanent Real Disposable Personal Income (YDP) - Equation 97 
Gross National Expenditure (YGNE) - Equation 98 
Private Non-Farm Real Gross National Expenditure (YGPK) - Equation 99 
Personal Income (YP) - Equation 100 
Simulated Income-Expenditure Residual (YRES) - Equation 101 
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C. THE GOVERNMENT SECTOR 


1. Personal Direct Taxes Sub-Model 

1. Total Number of Taxable Persons (NT) - Equation 46 

2. Total Personal Direct Taxes (TP) - Equation 79 

3. Assessed Taxable Income (YAS) - Equation 90 

Technical Relationships and Identities 

1. Accrued Personal Income Tax (AY) - Equation 1 

2. Number of Taxable Persons, Assessed Incomes between 0 and $3,000 
(NTO3) - Equation 47 

3. Number of Taxable Persons, Assessed Incomes between $3,000 and 
$5,000 (NT35) - Equation 48 

4. Number of Taxable Persons, Assessed Incomes between $5,000 and 
$10,000 (NTS1) - Equation 49 

S. Number of Taxable Persons, Assessed Incomes over $10,000 (NT10) 
- Equation 50 

6. Assessed Taxable Income between 0 and $3,000 (YAS1) - Equation 91 

7. Assessed Taxable Income between $3,000 and $5,000 (YAS2) - 
Equation 92 

8. Assessed Taxable Income between $5,000 and $10,000 (YAS3) - 
Equation 93 

9. Assessed Taxable Income over $10,000 (YAS4) - Equation 94 


2. Other Tax Equations 
Government Revenue 
1. Corporate Tax Accruals (TCA) - Equation 73 
2. Customs Duties (TCUS) - Equation 74 
3. Excise Taxes (TEX) - Equation 76 
4. Federal Sales Tax (TS) - Equation 80 
Technical Relattonshtps and Identtttes 
1. Government Balance (GBAL) - Equation 14 
2. Total Indirect Taxes (TI) - Equation 77 
3. Taxable Corporate Profits (PCT) - Equation 54 


3. Unemployment Insurance Fund Sub-Model 
1. Claimants Insured by Unemployment Insurance Fund (CL) - Equation 5 
2. Average Level of Enrolment in Unemployment Insurance Fund (INS) - 
Equation 24 
3. Unemployment Insurance Benefits (UIB) - Equation 81 
4. Unemployment Insurance Receipts (UIR) - Equation 82 
Technteal Relationships and Identities 
1. Employed Contributors to Unemployment Insurance Fund (EMPS) 
- Equation 13 
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D. THE FINANCIAL SECTOR 


. Chartered Banks' Demand Deposits (DD) - Equation 9 
Chartered Banks' Loans to Business (LB) - Equation 35 
Chartered Banks' Loans to Persons (LP) - Equation 38 
Short-Term Interest Rate (R03) - Equation 62 
Long-Term Interest Rate (RLC) - Equation 64 
Chartered Banks' Total Loan Authorizations over $100,000 (TA) 
- Equation 70 
Technical Relattonships and Identities 
1. Chartered Banks' More Liquid Assets (ELA) - Equation 12 
2. Chartered Banks' Personal Savings Deposits and Non-Personal 
Term Deposits (PNPS) - Equation 59 
Chartered Banks' Total Major Assets (TBA) - Equation 71 
Chartered Banks' Trended Total Major Assets (TBAT) - Equation 72 
Chartered Banks' Total Deposits (TD) - Equation 75 
Chartered Banks' Total Loans (TL) - Equation 78 
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E. INTERNATIONAL CAPITAL FLOWS 


1. Net Long-Term Capital Inflows (LTK) - Equation 39 
2. Net Private Short-Term Capital Inflows (STK) - Equation 69 
Technteal Relationships and Identittes 
1. Change in Reserves as Defined by the Balance of Payments (RSR) 
- Equation 67 
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RDX1 STRUCTURAL EQUATIONS 


= Ordinary least squares 


. = Two-stage Fisher 


= Adjusted coefficient of determination 

= Standard error of estimate 

= Coefficient of variation, as a percentage 
= Durbin/Watson statistic 


coefficients above, T.S.F. below 


The absolute values of Student's t statistics 
are in brackets below each coefficient. 


1. Accrued Personal Income Tax, 1Q50 - 4Q65 
AY = RW. (YAS. - NT.YEX.) - RDC (DIVC) 
= i af Peay 


2. Consumer Expenditure, Durables, 1Q52 - 4Q65 


CD = 340.6 —- 0.0211 QI(YDP) + 0.0077 Q2(YDP) = 0.0318 Q3(YDP) + 0.3500 YDP 


(3.06) (8.31) (3.38) (7.11) (11.68) 
3758075) On0211 0.0076 Ew0r 0315 0.3584 
(1791) (820) (3.30) (6575) (7.00) 
YD PD 
+ 0.0662 (——— - YDP) - 0.2551 YDP (——,) - 44.62 RLC 
as 
(ChAT (4.52) PONE R2n86) 00 
0.0627 Pe Oe27 21 = (hese 
(2.33) (2°70) (1.92) 
OrheS: RA = 02962 TES: RoR =n 0962 
SEE = 33.83 SEE = 33.87 
COV = 5.107 COV = 5.11 
D/W = 1.97 D/W = 1.95 


3. Cash Flow Ratio 


CCAC + PCRT 


GEREN Gaon) CERT 


4. Trended Cash Flow Ratio, 1Q50 - 4Q65 


CFRT = 272.1 + 8.698 T 
(9201) §(15288) 


0.0.8. Ro =) 02752 
SEE = 92.61 
COV = 14.05 
D/W = 1.48 


5. Claimants on the Unemployment Insurance Fund, 1Q52 - 4Q65 


CL = -0.2128 - 0.00328 T + 0.1064 INS + 1.218 Q1(NU) + 1.0621 Q2(NU) 


(2252) (5 530) (3.00) (22.42) (13.78) 
-0.2548 - 0.00372 0.1225 1-218 1.066 
(1.98) (2.77) (2.45) (21.14) (13.43) 
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+ 0.7248 Q3(NU) + 1.020 Q4(NU) 


(6.76) Gie7) 

0.7318 1.025 

(6.64) (11.30) 

OLE Saas 10.955 Tesh Eee Re =n 0805S 
SEE = 0.0416 SEE = 0.0417 
COV = 11.26 COV = 11.28 
D/W = 1.92 D/W = 1.91 
6. Construction Costs, 3Q55 - 4Q65 
In CLC - In CLC, , = -0.00356 + 0.0418 (1n INRC - LINE), 4 


(Caen) Gl93) 


-0.00315 0.0445 
(.49) (1.90) 


+ 0.0902 (In IRC - LIRE), , + 0.1246 (In WC - In WC, 4) 
(3.88) (1.09) 
0.0850 0.0781 
(3.45) (.63) 

+ 0.1122 (In L - In L,_,) + 0.0311 (In RO3 - In RO3, 4) 
(2.60) (3.34) 
0.1249 0.0377 
(2.26) (3.40) 


#5020279 DVor 


(5.03) 
0.0298 
(5.15) 
O.L.S. R* = 0.741 T.S oF. | Re =100735 
SEE = 0.0136 SEE = 0.0138 
D/W = 1.56 D/W = 1.52 


7. Consumer Expenditure, Non-Durables, 1Q52 - 4Q65 


CND = 705.7 - 0.1010 Q1I(YDP) - 0.0779 Q2(YDP) - 0.0845 Q3(YDP) + 0.9796 YDP 


(8.92) (30.58) (26.18) (14.76) (12273) 
589.8..-0.1012 - 0.0775 - 0.0830 0.8580 
(5.49) (30.00) (25.38) (14.65) ( 7.82) 
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eONOG 75 (Ce YUP) MenOn S556 VDP (oe 


PGNE PGNE 

(1.94) (6.20) 

0.0559 - 0.4128 

(1.63) (3225) 

OvLeS th = 0,092 T.S.F. R2 = 0.992 

SEE = 44.39 SEE = 45.54 
COV = 1.63 COV = 1.67 
D/W = 2.34 D/Wi=92215 


8. Consumer Expenditure, Services, 1Q52 - 4Q65 


CS = -149.7 - 0.000403 QI(YDP) + 0.00856 Q2(YDP) - 0.0113 Q3(YDP) + 0.3813 YDP 


(5.84) (.19) (3.97) (5052) (82.47) 
-152.1 - 0.000403 0.00857 Oe OTIS 0.3818 
(5.94) (.19) (3.98) (5552) (82.51) 
O.L.S. R27 = 0.992 T.S.F. R2 = 0.992 
SEE = 32.29 SEE = 32.30 
COV = 1.64 COV = 1.64 
D/W = .91 D/W = .91 


9. Demand Deposits, 1Q55 - 4Q65 


DD DDE DDE 
Bea = 0.0840 - 0.0158 Ql - 0.00561 Q2 - 0.00473 Q3 - 0.2526 == 
(51245 (5657) (2792) (1552) (6.11) 
0207425— 0.0152 - 0.00549 - 0.00560 022426 
(2075) A291) (2.84) CIA7 1) (5.60) 
+ 0.03655 a - 0.00825 RO3 + 0.000247 S2 
(1312) (7.82) (251) 
0.0484 - 0.00869 0.000262 
(1.38) (7.42) (2.61) 
O.L.S» R* = 0.840 T.S.F. R* = 0.838 
SEE = 0.0043 SEE = 0.0044 
D/W = 1.75 D/W = 1.77 


10. Dividends Paid to Residents, 1Q53 - 4Q65 


DIVC = -22.00 - 13.23 Q2 - 19.70 Q3 + 0.0781 (PC + CCAC - TCA) 


Ole (25372) (4.26) (20513) 
S21 Sol 5025) ee Oe GS 0.0778 
(2.79) (2.87) (4.26) (19.77) 
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+ 0.0440 (PC + CCAC - TCA) +707 0195 ‘(PCs CCAG = TCA) | 3 


(20.13) (20.13) 
0.0438 0.0195 
(19.77) (19.77) 


+ 0.0049 (PC + CCAC - TCA), , 


(20.13) 
0.0049 
(19.77) 
OnlSr ee Roe=t 04891 T26.Po Ro 2505891 
SEE = 13.59 SEE = 13.59 
COV = 11.96 COV = 11.97 
D/W = 0.57 D/W = 0.57 


11. Dividends Paid to Non-Residents, 1Q53 - 4Q65 


DIVES= 255-19" = 557.93 Ol —157.25102 = 57-97 Q3.+)15.89 DS 


(3.98) (5.65) (8.78) (8.97) (2.16) 
AS3690=05 75 260 a S61 8Si Ba4577 80 13.84 
(3.53) (5.53) (8.71) (8.93) (1.84) 


+ 0.0586 (PC + CCAC - TCA) + 0.0329 (PC + CCAC - TCA), , 


(7.81) (7.81) 
0.0613 0.0345 
(7.88) (7.88) 


+ 0.0146 (PC + CCAC - TONE +20500357 (PCr CCAG = TCA) _3 


(7.81) (7.81) 
0.0153 0.0038 
(7.88) (7.88) 

O.L-S. R? =.0.874 T.S.F. R* = 0.874 

SEE = 16.43 SEE = 16.46 

COV = 12.76 COV = 12.78 

D/W = 2.08 D/W = 2.09 


12. Chartered Banks More Liquid Assets 
ELA = TBA - TL - OCS - VC - BCD 
13. Employed Contributors to Unemployment Insurance Fund 


EMPS = INS - CL 
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14. Government Balance 
GBAL = TP + TOP + TCA + TI + TW + GIM + SSPS + UIR + GX - GW - GNW - MP - GTR 
- UIB - GINT - SUBS - ASST 
15. Government Wage Expenditure 
GW = WG(NEPG) + (GWI) 


16. Stock of Non-farm Inventories 


17. Average Weekly Hours Worked, Paid Non-agricultural Workers, 1Q54 - 4Q65 


HAW - HAW, | = 53.36 Ql + 54.88 Q2 + 53.97 Q3 + 52.70 Q4 - 0.01323 T(Ql) 
(8.68) (8.98) (8.47) (8.39) (0.84) 
53.86 55.41 54Ans5 53.24 =O. 01710 
(4.68) (4.84) (4257) (4.54) (1.01) 
GNW 
- 0.02495 T(Q2) - 0.03608 T(Q3) - 0.01908 T(Q4) + 0.0006242 (YGPK + scree 
(1.49) (2.01) (1.00) (5003) 
= 0202972 = 0.04125 - 0.02462 0.0007059 
(1.61) (2.04) (1.09) (2734) 
NL 
+ 0.01895 = - 5.087 WPH - 1.250 HAW, 
(2.41) (4.03) (8.51) 
0.01577 E18 oD mle 243 
(1.69) (2.84) (4.69) 
OrleSs Re =202975 T.S.F. R2 = 0.973 
SEE = 0.209 SEE = 0.209 
D/W = 1.90 D/W = 1.84 


18. Trended Average Weekly Hours Worked, 3Q53 - 4Q65 


HAWT = 41.13 Ql + 43.21 Q2 + 42.48 Q3 + 40.75 Q4 - 0.0340 T(Q1) - 0.0423 T(Q2) 
(126.5) (130.5) (146.5) (138.1) (5.53) (6.88) 


- 0.0607 T(Q3) - 0.0276 T(Q4) 


(11213) (5.06) 
OnleSe R*-=0-912 
SEE = 0.294 
COV = 0.74 
D/W = 1.41 
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19. Inventories Sales Ratio 


HSL = pel 
~ YGPK + (GNW/PGNE) - INV 


20. Trended Inventories Sales Ratio, 1Q50 - 4Q65 


HSLT = 1.302 - 0.002057 T 
(49.2) (3.7) 


OsLeSe) Ro = 02172 


SEE = 0.08 
COV = 6.70 
D/W = 2.0 


21. Housing Starts, 1Q57 - 4Q65 
PH 


HST = 28.58 - 20.21 Ql + 7.984 Q2 + 7.766 Q3 + 9.350 WW + 9.258 (re) 
(296). (8.67) (3.76) (3.89) (27.55) (3216) 
17195-2020 7.810 7.500 8.708 10.94 
(e55 ims. 62) (3.65) (3872) (2.34) (3237) 

- 12.03 RM, | + 2.662 (RM - RLC), | + 2.868 C5 + 5.810 co, ; 
(3.85) Cla 70) (1.31) (3.69) 
=a 2 o>. 3.244 S085 See 
(3.96) (1250) (1.40) (3.65) 
Onl Sem oRem=50.922 T.ScR. R2e20,921 
SEE = 3.52 SEE = 3.55 
COV = 9.96 COV = 10.03 
D/W = 1.84 D/W = 1.83 
22. Investment, Machinery and Equipment, 1Q53 - 4Q65 
IME - 0.05 KME = -212.8 QI - 132.7 Q2— 271.0 Q3 - 233.6 04 + 0.1654 Q1 (KMEG) 
(3.84) Cie37) (297) (32.72) (5.58) 
-269 .3 - 205.9 - 341.5 = 298.1 0.1604 
(3.40) (202) (3547) (3250) (e270 


+ 0.1665 Q2(KMEG) + 0.1442 Q3(KMEG) + 0.1977 Q4(KMEG) + 317.9 CFR 


(5.61) (5.22) (7.40) (5.09) 
0.1585 0.1409 0.1929 383.2 
(5.18) (5.01) (7.05) (4.23) 
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Oyl. Sam Rae=06878 TiSuFaet Ra =800895 
SEE = 38.46 SEE = 38.94 
COV = 45.26 COV = 45.83 
D/W = .87 D/W = .88 
23. Investment, Non-residential Construction 1Q53 - 4Q65 
INRC - 0.01 KNR, | = -1.052 T(QL) + 1.878 T(Q2) + 4.714 T(Q3) + 2.942 T(Q4) 
(2.47) (4.52) (10250) (7555) 


+ 0.0299 KNRG + 299.1 RLCI 
(13.25) 5.13) 


OW ee Ss Weck 


SEE = 37.36 
COV = 10.46 
D/W = 1.25 


24. Level of Enrolment in Unemployment Insurance Fund, 1Q52 - 4Q65 


INS = -0.4422 Q1 - 0.7563 Q2 - 0.9460 Q3 - 0.7588 Q4 + 0.9695 NEP(D5S) 


(.48) (.80) (.96) G79) (3.70) 
=2. 509 = 2.7/0 ee) - 2.796 1.524 
(2.14) (2.34) (2755) C259) (4.78) 


+ 1.002 NEP(D6) + 0.00218 T1(NEP) (DS) - 0.00346 T2(NEP) (D6) 


(4.90) (121) (2.08) 
1.435 0.00151 - 0.00680 
(Sez) (.69) (3.41) 
O.L.S. R2 = 0.956 T.S\F. R2 =10.952 
SEE = 0.098 SEE = 0.102 
COV = 2.52 COV = 2.63 
D/W = 1.12 D/W = 1.20 


25. Change in Non-farm Business Inventories, 1Q56 - 4Q65 


INV. =" 626.7 ©+°326245Q1)4) 160535 Q2 =939.45 03 - 071551) H 


(3.80) (2.83) (1.91) (0.85) (3.02) pe 
610.6 366.8 58 80085565 - 0.0830 
(3.68) (3.05) (0.55) (1.54) (1.63) 


+ 0.1601 (YGPK - cs - Inv + —ONH) _ 0.1896 [(vGPK - cS - INV + aL 


E 

(2.65) Ee (2.26) che 
0.0855 - 0.1020 

(1.21) (0.95) 
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= : SIN 27 
(YGPK. = Goo" INV. + Saree a a 
; X NU. ./12 
= 287.9 isl 
(5.64) 
0.L.S. R? = 0.809 T.S.F. R2 = 0.797 
SEE = 72.43 SEE = 74.62 
D/W = 1.70 D/W = 1.80 
26. Investment, Residential Construction, 1Q54 - 4Q65 
TRGe= 117.2 +)4-616 HST 491-958 HST, _, + 0.9238 rey 
(6.62) (16.96) (7.69) (3.32) 
172 0uee a 600 1.958 0.9179 
(6.56) (16.42) (7.70) (3.29) 
OnE Sr R-e=t 06886 TaSchas R-"= 0.886 
SEE = 22.06 SEE = 22.06 
COV = 5.91 COV = 5.91 
D/W = 1.05 D/W = 1.05 


27. Stock of Machinery and Equipment 


KME = KME lui, = O.05 KME 


=] =1 


28. Desired Stock of Machinery and Equipment 
KMED = Y(KMEY) 


29. Gap between Desired and Actual Stock of Machinery and Equipment 


KMEG = 0.1000 (KMED, , - KME, ,) + 0.1500 (KMED, , - KME, ,) 
+ 0.3000 (KMED, . - KME, 4) + 0.2500 (KMED, , - KME, _.) 
+ 0.1500 (KMED, , - KME, .) + 0.0500 (KMED, _, - KME, .) 


30. Trended Stock of Machinery and Equipment 
KMEY = 1.903 - 0.0068 T + 0.0061 T(D7) - 0.4157 D7 
31. Stock of Non-residential Construction 


KNR = CKNR + INRC) - 0.0100 KNR 


1 i 


32. Desired Stock of Non-residential Construction 


KNRD = Y(KNRY) CFR 


oi 


33. Gap between Desired and Actual Stock of Non-residential Construction 


KNRG = 0.0600 (KNRD, , - KNR,_,) + 0.1100 (KNRD, _, - KNR, 4) 
+ 0.1600 (KNRD, , - KNR, .) + 0.1700 (KNRD, . - KNR, 6) 
+ 0.1600 (KNRD, , - KNR, .) + 0.1300 (KNRD, . - KNR, _g) 
+ 0.1100 (KNRD, - KNR, 9) + 0.0700 (KNRD, 9 - KNR, 10) 
+ 0.0400 (KNRD, 5, - KNR, 14) 


34. Trended Stock of Non-residential Construction 
KNRYS=s 3 OSes OR OO9Seel: 


35. Chartered Banks' Loans to Business, 1Q57 - 4Q65 


LB - LB, | = -308.0 - 0.0224 QU(LB, ,) + 0.0373 Q2(LB,_,) + 0.0437 Q3(LB, 4) 
(42s eee 99) (4.09) (6.08) 
- 0.3111 LB,_, + 0.1514 TA + 0.1286 [PGNE (IME + INRC + INV) 
(3.90) (4.16) (2.14) 


CCAC - PCRT] + 48.62 RO3 
(3.26) 


Osh. S2 R27 =e 0ne20 


SEE = 44.28 
D/W = 0.92 
p = 0.419 


36. Estimated Logarithm of Investment in Non-residential Construction, 1Q53 - 4Q65 


LINE = 62152 290, 5851300 = 0-9170 Q2 + 081276) 05.4) 0.0068 T 
(8096). ¥G7-14) (1270)) (2.36) (5637) 


O.L.S. R* = 0/718 


SEE = 07137 
COV = 2.14 
D/W = .23 


a2 
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37. Estimated Logarithm of Investment in Residential Construction, 1Q53 - 4Q65 


LIRE = 5.879 - 0.3660 Ql - 0.1029 Q2 - 0.0076 Q3 + 0.0027 T 
(93.34) (8.22) (es) obey (2.55) 


OxISe whe =20n65 


SEE = 0.113 
COV = 1.92 
D/W = .63 


38. Chartered Banks' Loans to Persons, 3Q56 - 4Q65 


LP - LP, _, = ~533.8 + 0.0342 TBA - 0.0124 QI(LP, ,) + 0.0313 Q2(LP, 1) 
(7.99) (4.62) (2.92) (6.37) 
ELA 


+ 0.0377 Q3(LP,_,) - 0.0626 brig) (22) Gala 


(9.63) (1.96) (3.80) 


- 11.88 (RLC - R03) 


(1.77) Es 


OES. “R-" ="0.890 


SEE = 16.11 
D/W = .99 
0 = 0.480 


39. Net Long Term Capital Inflow, 1Q53 - 4Q65 


LTK = - 632.8 + 108.2 Ql - 77.32 Q2 - 92.02 Q3 - 0.00556 (T-24) (IME + INRC) PGNE 
(5.40) (2.88) (2217) (a3) (3.76) 
SCS. 2 ue LIS) 5 e708 OMG Ere Sean 00518 
(Sx2ipy (2298) (22>) (2.43) (3.48) 


+ 0.7430 (IME + INRC) PGNE - 193.0 DLK1 - 140.3 DLK4 + 0.3000 PMB 


(6.64) (3277) (1.40) (2.36) 
0.7624 = 20164 = 155.4 0.2857 
(6.32) (3.92) (1.53) (2.24) 


+ 177.0 (RLC - RLUS) 
(2.74) 


167.0 
(2°37) 


S2A 


OlEeS aR? eh Oe 554 TUSIFIAER SA ae 08535 
SEE = 84.25 SEE = 84.39 
D/W = 1.53 D/W = 1.54 


40. Imports of Goods, 1Q53 - 4Q65 


MG = 


(6.42) (4.83) (11.43) (1.54) (42.85) 
1461 76.95 17463 22,65 1.074 
(6.08) (4.71) (11.34) (1.49) (42.11) 
a 3 
+ 0.21 (IME + INRC + IRC) + 0.11 XG + 0.09 + 0.17 INV] (4) = 
PGNE ; 
T1=(0) 
PMG PMG PMG PMG 
- 607.6 —— - 422.0 (——) =. 270. 1-(——) - 151.9 (——_) 
N E P 22 E t-3 
(6.43) PGNE (6043) PGNE’ t-1 (6.43) GNE’t (6.43) PGNE’ t 
- 586.6 EPAOT CA = 60R7 ee t46 7 
(6.05) (6.05) (6.05) (6.05) 
PMG PMG 
= 167 525(-——) = 16-88e(-———) 
(6.43) PGNE’ t-4 (6.43) PGNE’ t-5 
=65-18 ~716530 
(6.05) (6.05) 
Oise RS Fea T.S.F.. R--= (0.976 
SEE = 38.06 SEE = 38.10 
COV = 2.72 COV = 2.72 
D/W = 1.38 D/W = 1.38 
41. Imports of Services, 1Q53 - 4Q65 
MS - DIVF = -40.96 + 21.95 Ql + 65.69 Q2 + 30.14 Q3 + 0.0582 YGNE 
(2545) el 2=24) (6.85) (3712) (34.94) 
SAS Ole o2"07 65.73 30.07 0.0582 
(2250) (2225) (6.86) (3.12) (34.94) 
O.L.S. “R= 0.965 T.S.F. R? = 0.965 
SEE = 24.36 SEE = 24.36 
COV = 4.79 COV = 4.79 
D/W = .88 D/W = .88 


42. Paid Workers, Total, 


NEP = (NEPG + NEPP) 


1506 + 78.70 Ql + 175.4 Q2 + 23.37 Q3 + 1.080 [0.20 (CD + CND) 


All Industries 


52B 


a 


76 eal 


43. Paid Workers, Private Industry, 1Q54 - 4Q65 


NEPP - NEPP._| = 6.078 - 0.07660 Ql + 0.4346 Q2 + 0.2375 Q3 
(6-56), 9(3.35) (15842) (17.19) 
5.996 - 0.09183 0.4380 0.2410 
CO) TG25) (iset7) (16.44) 
GNW 
+ 0.00009238 (YGPK + PGNE) 7 0-03897 (HAWT - HAW) 
(3.70) (2.20) 
0.00007314 - 0.06718 
(2.28) (2.47) 


- 0.1322 HAWT - 0.3780 NEPP 


(6.48) (5.41) 
BO eLS16 EONS 505 
(6.32) (3.83) 
O.L.S. R* = 0.977 Te Seb eae eno 7S 
SEE = 0.029 SEE = 0.030 
D/W = 2.24 D/W = 2.40 


44. Employed, Unpaid Workers, Private Industry, 1Q53 - 4Q65 


F 
NEUP = 0.2948 + 0.0483 Ql + 0.1569 Q2 + 0.1656 Q3 - 0.0017 T + 0.000175 oe 
C84) a" 2.01) (7.68) (11.24) (2.80) (1.47) 
- 0.0439 0.0735 0.1944 0.1814 - 0.0009 0.000173 
(.14) (2.28) (5.32) (9.12) (.99) (1.36) 
+ 0.6643 NEUP 
(6.13) 
0.9009 
(4012) 
O0.L.S. R* = 0,928 T.S.F. R2 = 0.920 
SEE = 0.022 SEE = 0.023 
COV = 1.87 COV = 1.97 
D/W = 1.71 D/W = 2.01 


45. Labor Force, 1Q53 - 4Q65 
NL NL 


Gop) - Gop)e-1 = -9-00960 + 0.00495 Ql + 0.0153 Q2 + 0.0210 Q3 
a Beaty 6 take) (2.36) (8.52) (15.39) 
-0.00961 0.00503 0.0153 0.0210 
(5.80) (.88) (7.37) (15.40) 
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YGPK YGPK SP SP 


+ 0.0000247 [—— - (—), .] - 0.6389 [ -(—>. ,] 
POP a OP’ t-1 
eee 0 POP’ t-1 ree POP “POP 
0.0000255 - 0.6401 
(.47) (6.24) 
O.L.S. R2 = 0.982 T.S.F. R2 = 0.982 
SEE = 020017 SEE = 0.0017 
D/W = 1.88 D/W = 1.88 


46. Total Number of Taxable Persons 


NT = -0.3053 + 0.7930 (NEP + NEUP) + 0.02544 T 
(66.86) (14.35) 


Oo See an 00 987. 


SEE = 0.108 
COV = 1.98 
D/W = .55 


47. Number of Taxable Persons, Assessed Incomes between 0 and $3,000 
NTO3 = NO3 (NT) 

48. Number of Taxable Persons, Assessed Incomes between $3,000 and $5,000 
NT35 = N35 (NT) 

49. Number of Taxable Persons, Assessed Incomes between $5,000 and $10,000 
NT51 = N51 (NT) 

50. Number of Taxable Persons, Incomes over $10,000 
NT10 = NT - NTO3 - NT35 - NTS1 

51. Total Unemployed 
NU = NL - NEPP - NEUP - NEPG 

52. Corporate Profits, 1Q53 - 4Q65 


PG l= S153. O17 11697 1Q2 = 11345: Q3 - 1190. Q4 + 0.1745 [YGNE - INV(PGNE) ] 


(1.86) (2.00) (2.40) (2.04) (5.68) 
EQg4 68 8 070KL) = 1164: = 985.2 0.1941 
(1.36) (152) (1.90) (1.54) (5.72) 
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i=3 ; 
- 1341. WPH + 1.768 (4) © (—~y_. 
NEPP’ t- 
(5.62) (3.94) i=0 ‘ 
P1406. 1.702 
(5.71) (3.50) 
O:L.Sn R= = 0.940 T.S.F. “R2 =90.948 
SEE = 51.49 SEE = 51.76 
COV = 5.87 COV = 5.90 
D/W = 1.38 D/W = 1.45 


53. Undistributed Corporation Profits 
PERT =) PG = DIVF = DIVG) =-TCA. = CCB 
54. Taxable Corporate Profits, 1Q50 - 4Q65 


EGY = 91 2551562 447-863, [5aau0e7 501" PC 


(6.85) (8.00) (24.32) 
O.LSS) = Ro = 009007 
SEE = 6.91 
COV = 0.89 
D/W = 1.98 


55. Implicit Price Deflator, Consumer Durable Expenditure, 2Q52 - 4Q65 


PD - PD, _, = 0.0008 Q1 - 0.0090 Q2 - 0.0162 Q3 + 0.0093 Q4 
(.27) (3.03) (4.92) (3.34) 
0.00038 - 0.0100 OSOLSI 0.0091 
(13) (2.45) (3.39) (3.50) 
+ 0.7603 (PGNE - PGNE, 1) 
(3.57) 
0.9966 
(1.59) 
OcLaSae eho = "ONaTG T.S.F. R? = 0.401 
SEE = 0.0104 SEE = 0.011 
D/W = 1.73 D/W = 1.77 


56. Implicit Price Deflator, Gross National Private Expenditure, 1Q55 - 4Q65 


PGNE = 0.1537 - 0.01096 Ql - 0.008114 Q2 - 0.005894 Q3 + 0.00009716 WP 
(3.48) (3.26) (1.97) (1.30) (1.46) 
0.1638 - 0.01027 - 0.006954 - 0.004147 0.0001164 
(3.23) (2.20) (1.10) (0.59) (1.49) 
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+ 0.3745 ULC + 0.3556 ULC 4 + 0.3088 ULC. 


(4.24) (8.50) (6.46) ee: (4.28) 
0.3302 0.3376 0.3083 0.2423 
(2218) (6.48) (4.50) (2:72) 


+ 0.1310 ULC, , + 0.03089 PMG _, + 0.02270 PMG , + 0.01576 
(3.29) (152) (1.52) (1.52) 
0.1395 0.02917 0.02143 0.01488 
(2.07) (132) (ims) (1532) 


+ 0.01009 PMG, _. + 0.00567 PMG _¢ + 0.00252 PMG _. + 0.0006 
(1.52) (ieS2) Cie52) (1.52) 
0.00952 0.00536 0.00238 0.0006 
Gles2) (ies2) (1.32) (1.32) 

3 3 
SO e147 24|40 2 (Sle = HSLT) |] = 0.0828) [3 2 (HSL= Hs 
(ati) 1-0 (4.11) i= 
- 0.1200 - 0.0675 
(2.68) (2.68) 
3 3 
- 0.0368 [4 = (HSL - HSLT) _sJ,-5 =-0.0092e[ 45 2 (HSL. 
@isGbe . Ae i Co a 
- 0.0300 - 0.0075 
(2.68) (2.68) 

O.L.S. R* = 0.988 TeSoR Rae 
SEE = 0.0061 SEE = 
COVe="0258 COV = 
D/W = 1.19 D/W = 


297. Price of Houses, 1Q57 - 4Q65 


PH = 72.20 + 1.406 Ql + 4.003 Q2 + 2.036 Q3,— 19973 ou oP AL D)s Z 


(1.80) (1.44)  ~ (3.92) (2.18) (2.85) (4.74) 
79.14 1.467 4.083 2.075. = 212.3 174.0 
(1.95) (1.49) (3.98) (2.22) (2.99) (4.82) 
YDP 

+°535..20) (——) 
(roa tal 
55.62 
(3.05) 


a) 


#032559 2ULG 
t-3 


PMG 4 


P 
3 NGS 


0 


LT) 


eotllen 


1 


Or ieG aR = 00914 T.S.F. R? = .914 
SEE = 1.92 SEE = 1.92 
Cov = 1.77 COV = 1.77 
D/W = 1.11 D/W = 1.14 


58. Implicit Price Deflator, Consumer Non-durable Expenditure, 1Q55 - 4Q65 


PND = 0.3573 - 0.01077 Q1 - 0.008508 Q2 - 0.004421 Q3 + 0.00009876 WP 


(12.11) (4.89) Gain (1.74) (2.24) 
0.3502 - 0.01102 - 0.008837 - 0.005033 0.00008730 
(11.07) (4.96) (3.88) @eo1) (1.82) 


PROeZAanULG te On i756 ULC, l + 0.0988 ULC + 0.0439 ULC, _ 


(7.80) (7.80) : (7.80) ee (7.80) te 
0.2907 0.1861 0.1047 0.04652 
(7242) (742) (7.42) (7.42) 


+ 0.01098 ULC + 0.09629 PMG + 0.07074 PMG + 0.04913 PMG 


(7.80) ee eros) 5 S804) (S04) i 
0.01163 0.09614 0.07063 0.04905 
(7.42) (5.75) (5.75) (S275) 


+ 0.03144 PMG + 0.01769 PMG _ + 0.00786 PMG + 0.00197 PMG 


t- t-7 -8 
(5.94) (5.94) (5.94) (5.94) : 
0.03139 0.01766 0.00785 0.00196 
(5.75) (5.75) (5.75) (5.75) 
O.L.S. R? = 0.987 T.S.F. R2 = 0.987 
SEE = 0.0050 SEE = 0.0050 
COV = 0.48 COV = 0.48 
D/W = 1.48 D/W = 1.46 


59. Chartered Banks' Personal Savings and Non-Personal Term Deposits 
PNPS = TD - DD - DG 
60. Implicit Price Deflator, Goods Exports, 1Q53 - 4Q65 


PXG = 0.3154 + 0.2846 PGNE + 0.4018 PWXG 


(9-53) (8.28) (9.31) 
0.3158 0.2822 0.4038 
(S255), | (8.15) (9.33) 
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61. Implicit Price 


PXS = -1.085 - 


O; 


(10.73) 


=1,.179' — 
(10.67) 


Shere 


TES. Fee oRe 


Deflator, Service Exports, 1Q53 - 4Q65 


0.0198 Q3 + 0.5105 PXG + 1.593 PGNE 
(157.93) 


1.535 
(13.97) 


(2.52) 


0.0197 
(2.48) 


= 0.963 
= 0.024 
= 2.29 
=a 55 


(2297) 


0.6614 
(3.42) 


62. Short-Term Interest Rate, 3Q53 - 4Q65 


RO3 
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3.180 + 0.5756 RTUS + 0.00060 [(IME + 


(4.71) 


35214 
(4.54) 


0.00050 
(4.08) 


0.00049 
(Gara) 


0.00040 
(4.08) 


0.00040 
(3.74) 


0.00030 
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0.00030 
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0.00020 
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Bank of Canada (Place over page 58 by wet 
Staff Research Studies reverse side) 

NORE uy lk OU 

The Dynamics of RDX1 


+ 0.00010 [(IME + INRC + INV)PGNE - GCAS= PGRig = GBAL] | 5 


(4.08) 
0.00010 
(3.74) 
ELA ELA ELA ELA 
- 9.580 ———~ - 1.558 (——) + 2.713 (——) + 3.232 (——) 
TBA TBAT t-1 AT’ t-2 BAT t-3 
oes’ lay ee TBAT’ t-2 (499) TPE 
S10eee =, 1¥569 3.041 3.564 
(4.98) (3031) (3.79) CoD 
O.L.S. R2 = 0.876 T.S.F. R2 = 0.875 
SEE = 0.338 SEE = 0.339 
COV = 9.31 COV = 9.33 
D/W = 1.40 D/W = 1.38 


63. Conventional Mortgage Rate, 2Q54 - 4Q65 


RC = 10.67 + 0.2508 RLC + 0.4871 RNHA - 0.003741 ALTM + 0.005457 MLTM 


(Giey (Gy, 583) (7.84) (7.09) re 
11.28 0.2667 0.4784 - 0.003753 0.005665 
(3,30) (3.46) (5.30) (7.84) (7.19) 
+ 3.9927 ZF _ 10.6980 ee 
(3.84) (5.25) 
3.3279 S pee470 
(2.85) (3.20) 
0.L.S. R?2 = 0.949 T.S.F. R2 = 0.948 
SEE = 0.097 SEE = 0.098 
COV = 144 Cov = 1.45 
D/W = 1.25 D/W = 1.26 


64. Long-Term Interest Rate, 1Q53 - 4Q65 


RLC = 0.1321 RO3 + 0.2163 RLUS + 0.6969 (RLC) 


t-1 
(4.71) (3.18) (11.28) 
0.1195 0.2164 0.7071 
(3.80) (3.05) (10.90) 
O.LsS. R-i= 0.975 T.S.F. R2 = 0.975 
SEE = 0.125 SEE = 0.125 
COV = 2.81 COV = 2.81 
D/W = 1.42 D/W = 1.47 
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ik of Canada (Attach between pages 57A 
iff Research Studies and 59 using gummed edge of 


p 1969 reverse side, the new page 58) 
> Dynamics of RDX1 


65. Long-Term Interest Rate, Index 


Ey. i=12 
SPPPRECE 6/12 So RLG 712 
Dele Cares isl = 
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66. Mortgage Rate 
RM = (RC + RNHA)/2 

67. Change in Official Reserves of Gold and U.S. Dollars 
RSR = XG(PXG) + XS - MS - MG(PMG) + LTK + STK 


68. Stock of Houses, 2Q54 - 4Q65 


STH = 0.9997 STH + 0.2240 HST + 0.3723 HST _ + 0.2750 HST, , + 0.0961 HST 


> 2 . 
(680.79) ‘+ (2.85) (5.07) te (4 60)i een ean : 
0.9993 0.2015 0.4056 0.3101 0.1100 
(651-6) (2.49) (5.25) (4.99) (4.78) 
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O.L.S. R* = 0.9998 
SEE = 6.62 
COV = 0.15 
D/W = 2.02 


TUSSES “R242 "09099908 
SEE = 6.66 
COV = 0.15 
D/W = 2.02 


69. Net Private Short-Term Capital Inflow, 1Q53 - 4Q65 


STK = 10.54 - 96.26 Q3 + 3144 DRS - 9944 DRSU + 21705 DRSF + 152.2 DSK2 


(228), (2248) (1.35) (2.97) (1.75) (2.44) 
34.88 - 86.14 2251 - 9729 28074 sl ial 
(ol) 6802510) (233) (2.78) (2.10) (1.77) 
+ 102.2 (RO3 - RTUS) - 0.2826 LTK 
(2.88) (1.90) 
42.93 22041210 
(.90) (.55) 
O.L.S. R2 = 0.382 TS. Py. Ro = 06336 
SEE = 112.9 SEE = 116.96 
D/W = 1.72 D/W = 1.78 


70. Chartered Banks' Total Loan Authorizations over $100,000, 3Q56 - 


TA - TA 
a ate -0.00507 + 0.1330 ELA , 
(0.29) (4.26) 
-0.0143 0.1312 
(273) (4.01) 
TA 
t-1 
0 3567 + 0.00186T 
(5.58) (8.49) 
- 0.3008 0.00166 
(3.81) (6.11) 
O.L.S,; R? = 0.729 
SEE = 0.0033 
D/W = 1.73 


71. Chartered Banks' Total Major Assets 


TBA = DD + PNPS 


4Q65 


0.0193 (RPR - RLC) - 0.00790 (RLC - RO3) 


(6.88) (4.76) 
0.0172 - 0.00659 
(5.45) (3.19) 
TaSeBe | Rov=.0.721 
SEE = 0.0034 
D/W = 1.73 


+ DG + CA + OTHL - OTHA 


72. Chartered Banks' Trended Total Major Assets, 1Q52 - 4Q65 


TBAT = 3611 + 170.2 T(Q1) + 171.2 T(Q2) + 172.4 T(Q3) + 173.3 T(Q4) 


(16.68) (34.31) (35.12) 
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(35.97) (36.78) 


OnIn Se Ro =: 02968 
SEE = 512.0 
COV = 4.29 
D/W = .18 


73. Corporate Income Tax Accruals, 1Q52 - 4Q65 


TCA = 0.9794 RPC(PCT )+ PLMT 
(166.8) 


0.9794 
(166.6) 


OeL2S aR tat (02960 


SEE = 17.46 
COV = 4.6 
D/W = 1.38 


74. Customs Duties, 1Q52 - 4Q65 


TCUS = 0.1201 PMG(MG) - 0.0000189 [PMG(MG)]? + 0.9876 MG (SUR) PMG 


(61.17) (16.20) 
0.1209 - 0.0000195 
(60.28) (16.25) 


- 0.00461 Q1 (MG) PMG 
(4.10) 


- 0.00473 
(4.20) 


OSb.S= “R* = 0963 


SEE = 4.69 
COV = 3.64 
D/W = 1.04 


75. Chartered Banks' Total Deposits 


BCD + BCN - ERL 
TD vee ACRE Saal FLO 


76. Excise Duties, 1Q52 - 4Q65 


TEX = 0.02299 [CD(PD) + CND(PND) ] 
(109. 2) 


0.02299 
(109.2) 


a, 


Wool 


(10.78) 


0.9857 
(10.74) 


0.962 
17.46 


= 4.60 


1.38 


0.963 
4.70 
3.64 
1.05 


Oates so Ro =70.920 T.S.F.. R? = 0.920 
SEE = 5.60 SEES = "500 
COVE=—7/ 404 COVE=a7504 
D/W = 1.78 D/W = 1.78 
Jjpelotaleindinectmlaxes 
Tl = TS + TCUS + TEX + TMIS 
78. Chartered Banks' Total Loans 
TL = LB + LBS + LF + LP + LMUN + LPRV + LH + LM 
79. Total Personal Taxes, 1Q52 - 4Q65 
neal 1=5 
TPee sl e105. CirS AY 4 + 2/3 AY) - 0.006558 Ql 2% NG oa + 0.04106 Q2 2 ANE ae 
(O7 231) (1.20) i=l (7240) i=2 
1.106 - 0.006793 0.04081 
(97.35) (1.24) GEE 


Ofle se Roe 0072 


SEE =) 27.91 
COV = 5.84 
D/W = 1.77 


80. Federal Sales Tax, 1Q55 - 4Q65 


TISeh. eRe =ROLO72 


SEER=" 27292 
COV = 5.84 
D/W = 1.77 


TS = 0.6326 PGNE[CND + CD] RSC + .5504 PGNE[(RSIM) (IME) + .42 (RSIR)(INRC + IRC) ] 


(74.01) (9.90) 
0.6329 0.5478 
(73.93) (9.81) 
Os1-S. R™ = 0.943 
SEE = 19.30 
COV = 7.03 
D/W = 1.66 


81. Unemployment Insurance Benefits, 1Q52 - 4Q65 


T.S.F. R? = 0.943 


SEE’ = 19530 
COV = 7.04 
D/W = 1.66 


UIB = -1.657 - .5816 Q1(S) (WR)CL + .8562 Q2(S) (WR)CL 


(.49) (1.78) (2.32) 
SAP OAS 27778 7758 
(1/12) (2.26) (2.06) 


- 1.6359 Q3(S) (WR)CL - 3.5823 Q4(S)(WR)CL + 8.7352 (WR)CL 


(2.68) (9.72) (22.04) 
= 1.5587 py {ipa 9.0461 
(2.45) (9.84) (21.05) 
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OFL-S.) R* ="00066 TiStEe §R- =--0 965 
SEE = 9.80 SEE = 9.86 
COV = 11.94 | COV = 12.02 
D/W = 1.62 D/W = 1.64 


82. Unemployment Insurance Receipts, 1Q52 - 4Q65 


UIR = 7.990 + 10.77 EMPS + 6.400 EMPS(D6) + 1.321 Q1(EMPS)S - 1.703 Q2(EMPS)S 


(2282)am(12.31) (20.80) (3.83) (4.90) 
Te 20 5e aL Ol 6.393 1.304 ral 729 
(2253)" (12245) (20.78) (3.78) (4.97) 


- 0.1407 Q3(EMPS)S + 0.0585 Q4(EMPS)S 


(0.40) (0.15) 
mes 770 0.0352 
(.50) (0.09) 
O:LeSs RA) =0 02987 T.S.F. R2 = 0.987 
SEE = 1.79 SEE = 1.79 
COV = 3.17 COV = 3.17 
D/W = 2.04 D/W = 2.04 


83. Private Unit Labor Cost 


a 
(WP)(NEPP)(1/12 = ( 

i=0 

YGPK 


YGPK ) ) 
YGPK + GNW/PGNE’ t-i 


ULC = 


84. Quarterly Compensation per Employee, Private Sector 
WP = (WPH) (HAW) (13) 
85. Compensation per Man-Hour, Private Sector, 1Q55 - 4Q65 


PND - PND 
a0 ye | 
t-1 


WPH - WPH 4 3 
= Ee 1 
x 100 = -4.830 + 0.9383 [4 ; ( PND 


ry (2.02) (3.92) i=0 t-4 


-4.953 0.9308 
(1-98) (3-68) 


3 3 
-2 PC _- TCA 
+ 0,005172 [4 & a #8800401 Aa heen ee 
(4.55) i=0 (2.41)  i=0 
0.005173 90.36 
(4.42) (2.35) 
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-4 t-8 
= 022238 ( aii x 100) 
(1.63) t-8 
022208 
(1.57) 
O-l.Ss) R= 0-655 T.S.F. R2 = 0.655 
SEE = 1.13 SEE = 1.13 
D/W = 1.76 D/W = 1.77 


86. Wages, Salaries and Supplementary Labor Income 
WSSL = WP(NEPP) + WG(NEPG) 
87. Exports of Goods, 1Q53 - 4Q65 


XG = 1921 - 294.8 Ql - 83.08 Q2 - 74.73 Q3 + 1455 AWI - 736.2 (Y - XG - —*5) /¥c 


X 
(3.60) (10.27) (3.53) (3.15) (35.47) (1.89) ae 
203 3ue204 45 BESO? - 74.68 1453 E71? 
(3.23) (9.39) (3.52) (3013) (35.12) (1.47) 
PXG PXG PXG PXG 
2 331.3 ——— - 289.9 (——) - 248.5 (—— - 207.1 (—) 
Goss PWXG donee PWXG’ t-1 (4) PWXG’ t-2 aa PWXG’ t-3 
=5359 51. ETS 5% - 268.5 = 223.8 
(4.14) (4.14) (4.14) (4.14) 
PXG PXG PXG PXG 
- 165.6 (——) - 124.2 (—— - 82.82 (——) - 41.41 (— 
Cans PWXG’ t-4 ane PWXG’ t-5 Peo PWXG’ t-6 etsy PWXG’ t-7 
= 17520 YE 2E80ns1 - 44.76 
(4.14) (4.14) (4.14) (4.14) 
O.L.S. R?2 = 0.967 T.S.F. R? = 0.967 
SEE = 59.97 SEE = 60.05 
COV = 4.31 COV = 4.33 
D/W = 1.33 D/W = 1.33 


88. Exports of Services, 1Q52 - 4Q65 


XS = -107.8 = 97.335 Ql = 18-66 Q2 + 123.2503 +.487-9 ANS 


(4241) © (8022) (1.58) (10.41) (22.95) 
O.L.S. R? = 0.942 
SEE = 31.31 
COV = 7.47 
D/W = 1.88 
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89. Real Domestic Product Less Agriculture 


YGNE + SUBS + INTF + DIVF - RES - TI - NRR - YFA + YX 


ae PGNE 


90. Assessed Taxable Income 


YAS = -493.8 + 0.8153 YP 
(6581) (7.1299) 


Ones Ros = 05097 


SEE = 0.324 
COV = 1.80 
D/W = 1.52 


91. Assessed Taxable Income between 0 and $3,000 
YAS1 = Y1(YAS) 

92. Assessed Taxable Income between $3,000 and $5,000 
YAS2 = Y2(YAS) 

93. Assessed Taxable Income between $5,000 and $10,000 
YAS3 = Y3(YAS) 

94. Assessed Taxable Income over $10,000 
YAS4 = YAS - YAS1 - YAS2 - YAS3 


95. Capacity Real Domestic Product 


KME KNR 


YC = 0.5 Caey * ENRY. 


96. Disposable Personal Income 
YD¥=" YPo-"TP> — TOP 


97. Permanent Real Disposable Income 


i=7 
i> YD 
YDP = 0.176 ae (a) oe 


98. Gross National Expenditure 


YGNE = YGPK(PGNE) + GW + GNW + MP + INVF - RES - GX 
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99. Private Non-farm Real Gross National Expenditure 


XS MS 
= D D Ri Ri . SK aNWe ao 2S 
YGPK CND + CD + CS + IME + INRC + IRC + INV + XG + PXS G PMS 


100. Personal Income 
YP = WSSL + MP - SSPS - UIR + YF + YNFC + YI + DIVC + GINT + CCB - TW - GIM 
+ GIR + UIB + YRES 
101. Simulated Income - Expenditure Residual 
YRES = YGNE + DIVF - WSSL - MP - YI - YNFC - IVA - YFA - TI - CCA + SUBS 


- PC - RES 
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LIST OF VARIABLES 
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ALTM 


ASST 


AWI 


AWS 


AY 


BCD 


BCN 


CA 


CCA 


CCAC 


CCB 


CD 


CFR 


CFRT 


CL 


CLC 


CMHC 


CND 


CS 


DS 


APPENDIX C 


LIST OF VARIABLES 
(The 101 endogenous variables of the model are denoted by *) 


Total assets (weighted) of trust and mortgage companies plus total assets less 
policy loans of twelve life insurance companies. Millions. (11240) 


Government capital assistance to industry. Millions. (11283) 
World activity index, 1957 = 1. (9863) 

World activity index for services, 1957 = 1. (8202) 

Personal income tax accruals. Millions. (11600) 


Chartered banks' Canadian dollar deposits at the Bank of Canada. Millions. 
(2795) 


Chartered banks' Canadian cash reserves, Bank of Canada notes. Millions. (399) 
Chartered banks' capital account, shareholders' equity. Millions. (11208) 


Capital consumption allowances and miscellaneous valuation adjustments. 
Millions. (234) 


Capital consumption allowances, corporations. Millions. (659/sLaL) 

Charitable contributions by corporations. Millions. (239) 

Personal expenditure on consumer durables. Millions of 1957 dollars. (141) 

Cash flow ratio. The cash flow is the sum of corporate retained earnings 

(PCRT) and capital consumption allowances (CCAC) deflated by the implicit private 
GNE deflator (PGNE). CFR is the ratio of the cash flow to the trend value of 
the cash flow (CFRT). (11096) 

Trend value of the cash flow. (11310) 


Claimants on Unemployment Insurance Fund. Millions of persons. (11247) 


Average cost of construction per square foot (including land) on new single 
detached NHA homes. (11369) 


CMHC direct mortgage approvals. Millions. (11440) 
Personal expenditure on consumer non-durables. Millions of 1957 dollars. (140) 
Personal expenditure on consumer services. Millions of 1957 dollars. (139) 


Dummy; equals 1 from first quarter 1952 to third quarter 1959, zero 
elsewhere. (11323) 
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D6 Dummy; equals 1 from fourth quarter 1959, zero elsewhere. (11324) 


D7 Dummy; equals 1 from first quarter 1964, zero elsewhere. Gas 315) 
D8 Dummy; equals 1 from first quarter 1961, zero elsewhere. (11459) 
DCR Required cash reserve ratio. (11527) 

DD Chartered banks' demand deposits less float. Millions. (699) 

DG Chartered banks' Government of Canada deposits. Millions. (386) 


DIVC Dividends paid to Canadians by Canadian companies. Millions. (2406) 
DIVF Dividends paid to non-residents by Canadian companies. Millions. (227) 
DLK1 Dummy; equals 1 from third quarter 1963, zero elsewhere. (11108) 

DLK4 Dummy; equals 1 in fourth quarter 1965, zero elsewhere. (11109) 


DRS First difference of the Canadian price of U.S. dollars. Canadian dollars 
per U.S. dollar. (5691) 


DRSF Defined as DRS from third quarter 1962, zero elsewhere. (11243) 


DRSU Defined as DRS from third quarter 1961 to second quarter 1962, zero 
efsewhere- (11242) 


DSK2 Dummy; equals 1 in each quarter of 1965, zero elsewhere. (11244) 


DVST Dummy variable for sales tax on building materials; equals 1 from third 
quarter 1963 to second quarter 1966, zero elsewhere. (11027) 


ELA Chartered banks' more liquid assets (including foreign assets). Millions. 
(11296) 

EMPS Employed contributors to Unemployment Insurance Fund. Millions of persons. 
(11246) 

ERL Chartered banks' excess legal reserves. Millions. (11297) 

FLO Chartered banks' float, estimated net Canadian dollar items in transit. 


Millions. (11282) 


GBAL Total government national accounts surplus (if positive) or deficit (if 
negative). Millions. (1385) 


GIM Total investment income, all levels of government. Millions. (1361) 
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GINT Interest on the public debt. Millions. (1375) 
GNW Government nonwage expenditure. Millions. (11068) 


GTR Government transfer payments to persons, excluding interest on the public 
debt and unemployment insurance benefits. Millions. (11287) 


GW Government wage payments, public administration. Millions. (11067) 
GWI Government wage payments, institutional sector. Millions. (11379) 
GX Correction for seasonality in quarterly series for government wage and non- 


wage expenditure. Millions. (11601) 
H Stock of non-farm inventories. Millions of 1957 dollars. (11636) 
HAW Average weekly hours worked by non-agricultural paid workers. (1205) 
HAWT Trend value of HAW. (11414) 
HH Number of families in Canada. Thousands. (3054) 
HSL Inventory stock/sales ratio. (11637) 


HSLT Trend value of inventory stock/sales ratio. (11638) 


HST Total number of dwelling starts. Thousands. (3064) 

IME Investment in machinery and equipment. Millions of 1957 dollars. (11306) 

INRC Investment in non-residential construction. Millions of 1957 dollars. (11307) 
INS Average quarterly level of enrolment in Unemployment Insurance Fund. Millions 


of persons. (11257) 


INTF Interest payments to non-residents. Millions. (11651) 


INV Change in non-farm business inventories. Millions of 1957 dollars. (150) 
INVF Farm inventories and grain in commercial channels. Millions. (219) 

IRC Investment in new residential construction. Millions of 1957 dollars. (145) 
IVA Inventory valuation adjustment. Millions. (231) 

KME Stock of machinery and equipment. Millions of 1957 dollars. (11309) 


KMED Desired stock of machinery and equipment. Millions of 1957 dollars. (11316) 


KMEG Gap between desired and actual stock of machinery and equipment. Millions 
of 1057 dollars.) 111517) 
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KMEY 


KNR 


KNRD 


KNRG 


LINE 


LIRE 


LM 


LMUN 


LP 


LPRV 


LTK 


MG 


MLTM 


MP 


MS 


NO3 


N35 


Trend value of machinery and equipment capital/output ratio. (CLS) 
Stock of non-residential construction. Millions of 1957 dollars. (11314) 


Desired stock of non-residential construction. Millions of 1957 dollars. 
(12313) 


Gap between desired and actual stock of non-residential structures. Millions 
of 1957 dollars. (11090) 


Trend value of non-residential construction capital/output ratio. (11311) 
Index of land costs on new single detached NHA homes. 1957 = 100. Chis72) 
Chartered banks' business loans over $100,000. Millions. (@lsEZ 77219) 
Chartered banks' business loans under $100,000. Millions. G27) 
Chartered banks' loans to instalment finance companies. Millions. (693) 
Chartered banks' insured mortgages. Millions. (3993) 

Estimated trend value of In INRC. (11449) 

Estimated trend value of In IRC. (11450) 


Chartered banks' farm, CSB, grain dealer and institution loans. Millions. 
(11290) 


Chartered banks loans to municipalities. Millions. (692) 
Chartered banks' loans to persons. Millions. (11042) 
Chartered banks' loans to provinces. Millions. (691) 

Net long-term capital inflow. Millions. (9143) 

Imports of goods. Millions of 1957 dollars. (9147) 


Weighted sum of total mortgage holdings of trust, mortgage and twelve life 
insurance companies. Millions. (11645) 


Military pay and allowances. Millions. (225) 
Imports of services. Millions. (9149) 


Proportion of total persons taxable with taxable incomes between 0 and 
$3,000. (11302) 


Proportion of total persons taxable with taxable incomes between $3,000 and 
$5,000. (11303) 
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NS1 Proportion of total persons taxable with taxable incomes between $5,000 and 
$10,000. (11305) 


N10 Proportion of total persons taxable with taxable incomes over $10,000. (11304) 
NEP Total number of paid workers. Millions of persons. (11064) 
NEPG Paid workers, public administration and defense. Millions of persons. (11060) 
NEPP Paid workers, private sector. Millions of persons. (11059) 


NEUP Employed, unpaid workers. Millions of persons. (11062) 


NL Total civilian labour force. Millions of persons. (11141) 

NRR Income received from non-residents. Millions. (11322) 

NT Total number of persons taxable, calculated. Millions of persons. (11544) 
NTO3 Number of persons taxable with taxable incomes between 0 and $3,000, 


calculated. Millions of persons. (11545) 


NT35 Number of persons taxable with taxable incomes between $3,000 and $5,000, 
calculated. Millions of persons. (11546) 


NTS1 Number of persons taxable with taxable incomes between $5,000 and $10,000, 
calculated. Millions of persons. (11547) 


NT10 Number of persons taxable with taxable incomes over $10,000. Millions of 
persons. (11548) 


NU Total unemployed. Millions of persons. (11063) 

OCS Chartered banks' other Canadian securities. Millions. (3950) 
OTHA Chartered banks' all other assets. Millions. (11209) 

- OTHL Chartered banks' all other liabilities. Millions. (11038) 


PC Corporation profits before taxes and before dividends paid to non-residents. 
Miliions. 7((226) 


PCRT Undistributed corporation profits. Millions. (1393) 


PCT Taxable corporation profits. Millions. (11647) 
PD Implicit price index of consumer durable expenditure. 1957 = 1. (11384) 
PGNE Deflator of gross national expenditure, less government expenditure and 


less farm inventories. 1957 = 1. (9153) 


PH Index of housing prices. 1957 = 100. (11070) 
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PLMT Provincial logging and mining taxes. Millions. (11626) 


PMB Net new issues of provincial and municipal securities. Millions. (11465) 
PMG Implicit price index of goods imports. 1957 = 1. (9145) 

PMS Implicit price index of services imports. 1957 = 1. (9151) 

PND Implicit price index of personal expenditure on consumer non-durables. 


1957 = 1. (11423) 


PNPS Chartered banks' personal savings and non-personal term and notice deposits. 
Millions. (11644) 


POP Civilian, non-institutional population. Millions of persons. (11308) 
POPT Total Canadian population. Millions of persons. (3032) 


PWXG Price index of world exports in Canadian dollars. 1957 = 1. (9154) 


PXG Implicit price index of goods exports. 1957 = 1. (9144) 

PXS Implicit price index of services exports. 1957 =1. (9150) 

Ql First-quarter seasonal dummy. 1 in first quarter, zero elsewhere. (11073) 

Q2 Second-quarter seasonal dummy. 1 in second quarter, zero elsewhere. 
(11074) 

Q3 Third-quarter seasonal dummy. 1 in third quarter, zero elsewhere. (11075) 

Q4 Fourth-quarter seasonal dummy. 1 in fourth quarter, zero elsewhere. 
(11076) 

RO3 Average yield on short-term Government of Canada bonds, zero to three years. 
(1365) 

RC Conventional mortgage rate. (1096) 

RDC Rate of dividend tax credit. (11006) 

RES Residual error of estimate. Millions. (235) 

RLC Average yield on long-term Government of Canada bonds, ten or more years 


to maturity. (2764) 
RLCI Twelve-quarter moving index of RLC. (11091) 
RLUS U.S. corporation bond yield. (11466) 


RM Mortgage rate. (11318) 


fal 


$2 


SP 


SSPS 


qe 
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Maximum NHA mortgage rate. (245) 

Weighted marginal rate of corporation income tax. (11007) 
Chartered banks! prime loan rate. (397) 

Sales tax rate on consumption goods. (11025) 

Sales tax rate on machinery and equipment. (11620) 

Sales tax rate on non-residential construction. (11621) 


Change in official foreign exchange reserves. Millions of Canadian 
dollars. (11289) 


Market yield on U.S. Government three-month bills. (4255) 
Weighted tax rate for 0 to $3,000 class. (11019) 

Weighted tax rate for $3,000 to $5,000 class. (11020) 
Weighted tax rate for $5,000 to $10,000 class. (11021) 
Weighted tax rate for over $10,000 class. (11022) 


Dummy; equals 1 from first quarter 1959 to fourth quarter 1967, zero 
elsewhere. 5 (11327) 


Four-quarter moving variance of holding period yield on five-year rate. 
(2702) 


Number of persons going to school. Millions of persons. (11396) 


Social security and pension contributions net of employer and employee 
payments into Unemployment Insurance Fund. (11285) 


Stock of houses. Thousands of units. (3057) 

Net private short-term capital inflow. Millions. (9139) 

Total subsidies from all levels of government. Millions. (1378) 

Amount of surcharge that would have been collected had the 1961 volume of 
goods imports been maintained through the surcharge period, second quarter 
1962 to fourth quarter 1963. (11010) 


Time trend, equals 1 in first quarter 1947. (11142) 


Time trend; equals 6 in first quarter 1952 increasing to third quarter 
1959, zero elsewhere. (11325) 


Time trend; equals 1 in first quarter 1959 increasing to fourth quarter 
1967, zero elsewhere. (11326) 


Te 


eS Time trend; a step function, equals 1° in each quarter of 1950, 2. in 
HOS, Gee,  (Chile2 5) 


TA Chartered banks' total business loan authorizations outstanding over $100,000. 
Millions. (11273) 


TBA Chartered banks' total major assets. Millions. (383) 

TBAT Time trend of chartered banks‘ total major assets. Millions. (11572) 
TCA Corporation income tax accruals. Millions. (1352) 

TCUS Customs import duties. Millions. (2157) 


TD Chartered banks' total Canadian deposits including government deposits. 
Millions. (384) 


TEX Excise duties. Millions. (2158) 

ei Total indirect taxes. Millions. (1358) 

1B Chartered banks' total loans. Millions. (11291) 

TMIS Indirect taxes other than the federal sales tax, and customs and excise 


duties. Millions. (11288) 


TOP Total personal direct taxes other than personal income taxes. Millions. 
(11321) 

AN Personal income tax collections. Millions. (11560) 

WS) Federal sales tax collections. Millions. (11270) 

TW Federal withholding taxes. Millions. (1357) 

UIB Federal transfers to persons, unemployment insurance benefits. Millions. 
(2167) 

UIR Employer and employee contributions to Unemployment Insurance Fund. 


Millions. (2178) 


ULC Unit labour costs in the private sector. (11649) 

VC Bank of Canada notes at chartered banks. Millions. (389) 

WC Average hourly earnings of hourly rated construction workers. (2486) 
WG Average quarterly wage in the government sector. (11057) 

WP Average quarterly wage in the private sector. (11056) 
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WPH 


WR 


YAS 


YAS1 


YAS2 


YAS3 


YAS4 


YC 


YD 


YDP 


YEX1 


YEX2 


YEX3 


YEX4 


Average hourly wage in the private sector. (11425) 


Weighted maximum rate of unemployment insurance payments. 


Wages, salaries and supplementary labour income. Millions. 


(11248) 


(224) 


Dummy winter works variable; equals 1 in fourth quarter 1963 and each 


fourth quarter thereafter, zero elsewhere. (11320) 
Exports of goods. Millions of 1957 dollars. (9146) 


Exports of services. Millions. (9148) 


Real domestic product less agriculture. Millions of 1957 dollars. (11312) 


Proportion of total assessed income in 0 to $3,000 class. 


Proportion of total assessed income in $3,000 to $5,000 class. 


(11393) 


(11394) 


Proportion of total assessed income in $5,000 to $10,000 class. (11395) 


Proportion of total assessed income in over $10,000 class. 


Total assessed income, calculated. Millions. (11550) 


Total assessed income in 0 to $3,000 class. Millions. 


(11398) 


(11551) 


Total assessed income in $3,000 to $5,000 class. Millions. 


Total assessed income in $5,000 to $10,000 class. Millions. 


Total assessed income in over $10,000 class. Millions. 


(11552) 


(11553) 


(11554) 


Capacity real domestic product less agriculture. Millions of 1957 dollars. 


(11446) 


Personal disposable income. Millions. (1398) 


Permanent real disposable income. Millions of 1957 dollars. 


Average exemptions claimed by taxpayers with assessed 
0 and $3,000. Dollars. (11556) 


Average exemptions claimed by taxpayers with assessed 
$3,000 and $5,000. Dollars. (11557) 


Average exemptions claimed by taxpayers with assessed 
$5,000 and $10,000. Dollars. (11558) 


Average exemptions claimed by taxpayers with assessed 
$10,000. Dollars. (11559) 
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incomes 


incomes 


(3052) 


between 


between 


between 


over 


IE 


YFA 


YGNE 


YGPK 


yar 


YNFC 


Yee 


YRES 


YX 


Income of farm operators excluding accruals. Millions. (11005) 
Accrued net income of farm operators from farm production. Millions. (229) 
Gross national expenditure at market prices. Millions. (223) 


Gross national expenditure less government expenditure and less farm 
inventories. Millions of 1957 dollars. (11069) 


Rent, interest and miscellaneous investment income. Millions. (228) 

Net income of non-farm unincorporated business. Millions. (230) 
Personal income. Millions. (240) 

Simulation residual; defined to be zero over estimation period but 
equilibrating income and expenditure sides of national accounts under 
simulation. (11528) 

Real domestic product less agriculture residual; defined to reconcile the 


national accounts definition with the figures published by the Dominion 
Bureau of Statistics in index form. Millions. (11650) 
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APPENDIX D 


The Compleat RDX1 


This flow chart, "The Compleat RDX1" (Chart 10), prepared by 
André Lemelin, provides the most compact description of the causal 
structure of RDX1. Every equation of the model is represented by 
a box. Each such box contains in the upper right part the number 
of the equation and the abbreviation for the name of the dependent 
variable explained by the equation. In the lower right part of 
each box are listed the names of the independent variables in that 
equation. In the left part of the box are listed the numbers of 
the equations into which the dependent variable enters as an in- 
dependent variable. Arrows trace the routes of influence from 
each box to each other equation where that dependent variable 
appears as an independent variable. The one exception is provided 
by the basic price variable, PGNE, whose influences are so per- 
vasive that they do not permit individual lines to be easily drawn. 
Therefore a line has been placed across the top of the chart orig- 
inating at the box for the PGNE equation. This line contains a 
series of black triangles above the various equations that PGNE 
enters as an explanatory variable. 


The schematic chart (Chart 9) on page 79 has labels for the 
sectors of RDX1 as they are laid out in the flow chart. In the 
larger chart (Chart 10) heavy black lines enclose the various 
sectors labelled in the smaller chart (Chart 9). 


Chart 10 is worth some study, for it is the most convenient 
source of information about the causal structure of RDX1. Appen- 
dix B does give additional information about the nature and mag- 
nitude of the effects acting directly in each equation, but there 
is no way of telling how the dependent variable in each equation 
plays a role, in its turn, in other equations of the model. The 
flow chart does this for us by means of the arrows and also by 
means of the lists of equation numbers in the left part of each 
equation box. 


a 


One thing that the flow chart will not do is reveal anything 
about the dynamic behaviour of RDX1, except to indicate where the 
lagged value of a variable appears in its own equation. Since 
most of the lags in RDX1 are polynomial distributions involving 
several past periods, the dynamic behaviour of the whole system 
is too complicated to be captured in a flow chart. An understand- 
ing of the flow chart is thus only a first step towards an under- 
standing of the dynamics of RDX1. 
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HOUSING AND MORTGAGE MARKETS IN CANADA 


Lawrence B. Smith 


This paper ts a report on the research under- 
lytng the houstng and mortgage market equattons 
used in RDX1, the expertmental aggregate model 
of the Canadian economy developed in the Research 
Department of the Bank of Canada. The views ex- 
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style ts Adjutant. Charts are prepared in the 
Graphtes Seetton of the Research Department 
under the direction of Carl FE. Strike. The 
typtst ts Cheryl J.M. Runnells. The studies 
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PREFACE 


In this study an attempt is made to specify and analyze the 
structure of, and the forces operating on, housing and mortgage 
markets in Canada. The structure thus developed is then used to 
examine the implications of alternative government policies for 
housing and mortgage lending. 


I begin the study by examining.the determinants of residen- 
tial construction expenditure, total housing starts, the stock of 
housing, housing prices, construction costs, land costs, mortgage 
interest rates and the volume of mortgage lending undertaken by 
financial institutions. Housing starts, which play a pivotal role 
in the housing and mortgage market model, are found to be strongly 
influenced by the cost and availability of private and government 
mortgage credit, and also by the relationship between housing 
prices and construction and land costs. Housing prices are shown 
to depend upon the existing per family stock of housing, per fam- 
ily real disposable income and the price of alternative goods and 
services. Construction costs are found to be influenced by land 
costs, financing costs and labour costs, and by the relationship 
between the volume of current construction and industrial capacity. 
The mortgage rate, which is important both as the cost of mortgage 
credit and as an influence on the availability of mortgage credit, 
is determined by the interaction of the demand for, and the supply 
of, mortgage finance. 


Often substantial information about the housing market is 
lost when it is treated on a highly aggregative level. Because 
the housing sector of RDX1 is based upon aggregative data, a 
second, more disaggregative housing model was developed in which 
the single and multiple dwelling segments of the market were 
treated individually. Several basic differences in the behaviour 
of these segments were found. The two most important of these 
differences are, first, the more restrictive effect credit ration- 
ing has on the volume of single dwelling construction compared to 
multiple dwelling construction (although both segments were quite 


abr 


responsive to variations in the cost of mortgage CLedit anus 
second, the opposite effect rising land costs have on both these 
segments, since rising land costs shift the composition of con- 
struction in favour of multiple/construction. 


Because mortgage credit and mortgage interest rates are so 
important to the housing market, mortgage investment behaviour of 
the major financial institutions engaged in the mortgage market 
and determinants of the inflows of funds into these institutions 
are examined in some detail. Not surprisingly, preliminary evi- 
dence indicates that these financial flows are quite sensitive to 
alternative interest yields. 


Finally, in order to assess the implications of changes in 
monetary and selective credit policies for the housing market, 
alternative policy simulations were run. The policies simulated 
were changes in: the government bond rate, the National Housing 
Act interest ceiling, and the volume of Central Mortgage and Hous- 
ing Corporation direct lending. 


I wish to thank Professor G.R. Sparks for his valuable com- 


ments on this study, and Dr. Ian Stewart and Miss Lynne Orman 
for their very great computational assistance in its preparation. 


Lawrence B. Smith 
University of Toronto 
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PREFACE 


Dans cette étude, nous essayons de définir et d'analyser la 
Structure du marché du logement et du crédit hypothécaire au 
Canada, et les facteurs qui l'affectent. La structure ainsi obte- 
nue sert ensuite a montrer les répercussions possibles des dif- 
férentes politiques adoptées par les pouvoirs publics en matiére 
de logement et de crédit hypothécaire. 


Au début de 1'étude nous commencons par définir les facteurs 
qui conditionnent les divers éléments de ce secteur tels que: 
dépenses pour la construction d'habitations, total des mises en 
chantier de logements, total des unités de logement disponibles, 
prix des logements, cofit de la construction, prix des terrains, 
taux d'intérét des préts hypothécaires et total des préts de ce 
genre consentis par les institutions financiéres. Nous constatons 
que les mises en chantier de logements, qui jouent un réle capital 
dans le modéle du marché du logement et du crédit hypothécaire, 
sont fortement influencées par le cofit du crédit, d'origine privée 
ou publique, et les possibilités de l'obtenir, ainsi que par le 
rapport entre le prix des habitations et celui des terrains et de 
la construction. Les prix des logements sont définis comme étant 
fonction du nombre d'unités de logements existants par rapport au 
nombre de ménages et du revenu réel disponible par ménage ainsi 
que du prix des autres biens et services. Nous constatons que le 
cotit de la construction est influencé par le prix des terrains, 
le cofit du financement et celui de la main-d'oeuvre, et par le 
Yapport entre le volume de la construction en cours et la capacité 
totale du secteur du batiment. Le taux d'intérét des préts hypo- 
thécaires, qui est important a la fois par son influence sur le 
prix du crédit et sur la possibilité de I'obtenir, est fixé par 
le jeu de l'offre et de la demande de financement. 


On perd souvent une quantité considérable de renseignements 
sur le marché du logement lorsque l'étude en est faite de maniére 
trés sommaire. Comme le secteur du logement du modéle RDX1 avait 
été établi sur la base de données d'ensemble, nous avons construit 
un autre modéle détaillé pour le logement dans lequel les données 


relatives aux maisons unifamiliales et celles concernant les cons- 
tructions multifamiliales ont été traitées séparément. Nous avons 
constaté des différences profondes de comportement dans ces deux 
sections. Parmi ces différences, les deux plus importantes sont: 
tout d'abord, l'effet plus restrictif produit par le rationnement 
du crédit sur la construction de maisons unifamiliales que sur les 
constructions comportant plusieurs logements (bien que les deux 
sortes d'habitations aient réagi promptement aux variations du 
cofit du crédit immobilier) et, en second lieu, l'effet défavorable 
de l'augmentation du prix des terrains sur les deux sortes de cons- 
tructions puisque cette augmentation a pour effet de pousser a la 
construction d'un plus grand nombre de logements multiples. 


Etant donné l'importance particuliére du crédit hypothécaire 
et les taux d'intérét des préts hypothécaires pour le marché du 
logement, nous avons étudié en détail 1'évolution des investisse- 
ments réalisés sur le marché hypothécaire par les principaux 
établissements financiers qui s'y intéressent et les facteurs qui 
déterminent le mouvement des fonds vers ces établissements. On 
n'est pas surpris de constater d'emblée 1'extréme sensibilité de 
ces mouvements de fonds aux divers taux de rendement. 


Enfin, pour nous permettre d'évaluer les répercussions pos- 
sibles des modifications apportées aux politiques monétaires et 
de crédit sélectif sur le marché du logement, nous avons effectué 
des simulations de politique. Celles-ci comportaient des modifica- 
tions aux taux d'intérét des fonds d'Etat, au plafond de l'intérét 
fixé par la Loi nationale sur l'habitation et au volume global des 
crédits accordés par la Société Centrale d'Hypothéque et de Loge- 
ment. 


Je tiens 4 remercier M. le Professeur G.R. Sparks pour ses 
commentaires trés utiles sur la présente étude, ainsi que 
M. Ian Stewart et Mlle Lynne Orman pour la précieuse assistance 
qu'ils m'ont fournie par leur traitement de l'information. 


Lawrence B. Smith 
Université de Toronto 
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INTRODUCTION 


Residential construction plays a vital role in the Canadian 
economy. Providing employment for 5 per cent of the labour force 
CSR pet Zoran pers 3)4 accounting directly for 40 per cent 
of total new construction, 25 per cent of business gross fixed 
capital formation, and 4.5 per cent of gross national product 
(GNP) ,? residential construction also influences indirectly the 
demand for consumer durables and residential service investment. 
In addition to its pervasiveness, residential construction is the 
mechanism for providing more and better housing and is extremely 
sensitive, with a short response lag, to changes in general eco- 
nomic conditions. Consequently this sector is extremely important 
for both social and general economic stabilization purposes. Since 
over 80 per cent of the financing for new residential construction 
comes from the mortgage market and just under 80 per centroert a ial 
mortgage credit goes into housing,” the housing and mortgage mar- 
kets are inexorably intertwined and should be examined together. 
The purpose of this paper is to discuss in some detail the deri- 
vation, structure and implications of the housing and mortgage 
sectors of RDX1 [24], the experimental econometric model of the 
Canadian economy developed in the Research Department of the Bank 
of Canada. In addition, a somewhat more elaborate and sophisti- 
cated model, which can be incorporated into the RDX model, is 
described and discussed. 


The paper is divided into six sections and two appendices. 
In the first section the general structure of a model of the hous- 
ing and mortgage market is briefly outlined. The RDX1 housing and 
mortgage market equations are derived and estimated Statistically 
in the second section. Some of the structural relationships 
underlying the RDX1 mortgage equations are examined in the third 
section, and the mortgage sector of RDX1 is extended. A disag- 
gregation of the housing sector of RDX1 and the extension of a 
number of relationships presently combined in that sector are 


These figures are based upon the 1948-1967 period. 


*These percentages were calculated for the 1960-1967 period. 


presented in the fourth section. In the fifth section a summary 
is provided of the functional and statistical relationships devel- 
oped in the preceding four sections. In the sixth section the 
existing RDX1 and extended housing and mortgage sectors are simu- 
lated, and the impact of alternative policies on the housing mar- 
ket is examined. Two-stage estimates of the basic RDX1 housing 
model are presented in Appendix A, and estimates updated to the 
end of 1967 of the basic RDX1 and extended housing models in 
Appendix B. 


1. THE GENERAL STRUCTURE OF THE MODEL 


The general structure of the housing and mortgage market 
model is presented in flow chart form in Diagram 1, and essentially 
follows a stock-flow approach.? On the right ‘side of the diagram 
and moving left, residential construction expenditure (IRC) is a 
function of current and lagged housing starts (HST). The volume 
of housing starts undertaken in any period depends upon a compar- 
ison of housing prices (PH), rent (R), and vacancy rates (V) with 
construction and land costs (CLC), and financing costs (RM), and 
upon the availability of public Central Mortgage and Housing 
Corporation direct lending (CMHC) and private (MT) mortgage credit. 
Prices and vacancy rates are determined by the price of alterna- 
tive goods and services (PGNE), permanent real disposable income 
(YDP), demographic factors (DEM), and the cost and availability 
of mortgage credit. The current supply of housing units (STH) 
depends upon the previous supply of housing units and lagged 
housing starts. Construction costs depend upon the average hourly 
earnings of labour in the construction industry (WC), the cost of 
temporary or bridge financing (R03), and the current level of 
residential (IRC) and non-residential (INRC) construction relative 
to their respective industrial capacities. Land costs (L) are 
determined primarily by the demand for residential land. This 
demand is represented by demographic variables, permanent real 
disposable income, and the existing stock of housing units, 
although this relationship is not shown in the flow diagram. 


*Much of the work in sections 1 and 2 is based upon an earlier paper by the 
author [44]. 
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On the left side of the diagram, the availability of public 
mortgage credit, which arises via Central Mortgage and Housing 
Corporation (CMHC), is a policy variable, while the cost (RM) and 
other lending terms (MT) of private mortgage credit depend upon 
the demand for and supply of this credit. The demand for mortgage 
credit depends essentially upon the same factors as the demand for 
houses and the cost of alternative sources of funds; while the 
supply of mortgage credit, or institutional mortgage approvals 
(MA), depends upon the yield and other attributes of mortgage 
investments relative to those obtainable on alternative Security 
investments (RB), the size of institutional investment portfolios 
(A), and the size of their existing mortgage holdings (M). The 
Size of an institution's investment portfolio is taken to depend 
upon the yield paid on the institution's liabilities relative to 
the yield on alternative market securities, the public's wealth 
and the public's existing holdings of the institution's liabili- 
ties, although this relationship is not shown in the flow chart. 


2. THE HOUSING AND MORTGAGE SECTORS OF THE 
BANK OF CANADA MODEL, RDX1* 


Because of the general complexity of multi-sector models, 
such as the Bank of Canada model, RDX1, for purposes of manipula- 
tion and comprehension it is desirable to aggregate and simplify 
individual sectors whenever possible. Consequently, although 
some structural and institutional features were blurred, I sub- 
stantially simplified the structure of the housing and mortgage 
market sectors. This was accomplished by making the usual heroic 
assumptions that the behaviour of the participants in the single 
and multiple dwelling subsectors of the housing market are similar 
and that prices, rents, vacancy rates and construction costs in 
these subsectors vary proportionately, thereby justifying an ag- 
gregative treatment of the housing market.*° In addition, the 


“The estimated results presented in this section differ slightly from those 
presented in RDX1 [24] because of data revisions, slight specification changes, 
and the use of the RB interest rate variable rather than RLC. 


°For examples of other aggregative models see: [21], [23], [30], [31], [32], 
[33], -[35] and [49]. 


mortgage market was reduced to a single interest rate determina- 
tion equation. In the sections that follow, these assumptions 

and constraints are relaxed and a more comprehensive mortgage sec- 
tor and a more disaggregated housing sector are presented. 


A. Restdential Construction Expenditure and Housing Starts 


The approach followed in this study is to focus attention on 
the operation of the housing market so that one could ultimately 
determine the volume of housing starts undertaken in any period. 
The linkage between the housing market and the National Accounts ® 
is then made by converting housing starts to constant-dollar 
residential construction expenditure. 


Residential construction expenditure, defined as the expendi- 
tures of business and persons on new residences, including garages 
and major alterations to existing dwellings, is estimated by the 
Dominion Bureau of Statistics (D.B.S.) according to a complicated 
formula centering on the number of physical units put in place 
during any period.’ Since the number of physical units put in 


Swattonal Accounts, Income and Expenditure issued quarterly and annually by 
the Dominion Bureau of Statistics, catalogue nos. 13-001 and 13-201, respectively. 


’The basic formula (later revised) used by D.B.S. during the estimation 
period is that residential construction expenditure (IRC) equals the sum of the 
value of residential construction put in place (VPP), major alteration expendi- 
tures (ALT), and supplementary costs (SUP). 


IRC = VPP + ALT + SUP 


VPP is based upon physical units put in place (PP) converted to value terms by 
weighting single dwellings, multiple dwellings and conversions (superscript s, 

m and c, respectively) put in place by their respective average unit values in 

1956, updated by the composite construction cost index (CCC). (The index used to 
update the average value of conversions differs slightly from that used to update 
single and multiple dwellings by weighting wages more heavily than in the adjustment 
for single and multiple dwellings.) If X, Y, and Z are the average unit values 

of the base year for single dwellings, multiple dwellings and conversions, 
respectively, and if CCC is the composite construction cost index in the current 
period with CCC = 100 in the base year for X, Y and Z, then 


VPP = CCC [X(PP>) + Y(PP") + Z(PP‘)] (contd on p. 6.) 


place is estimated from a compilation of the number of dwelling 
units started, under construction, and completed during a period 
without making allowance for possible changes in the average qual- 
ity of a physical unit,® and since the number of units under con- 
struction and completed during any period is a function of past 
housing starts, I specified residential construction expenditure 
(IRC) as a function of current and lagged housing starts (HST). 


m 
= f(2 
IRC a 8, HST, .) (1) 


A preliminary estimate of this relationship using quarterly 
1954-1965 data is presented in equation (2), where bracketed values 
are t values, SEE is’ the standard érror of estimate and D/W is 
the Durbin/Watson statistic.’ This regression indicates that 
lagged housing starts provide a reasonable approximation of resi- 


1Q54-4Q65 
[RCe=S" 1 ees oe 4 C6 2ST 196 HST, +O? HST A a2) 
(6.62) (16.96) (7.69) (2e32) 
SEE = 22.06 R* = .89 D/W = 1.05 


The PP for each category are estimated from the number of units in each category 
(started (S), under construction (U) and completed (C)) during the period accord- 
ing to the formula PP = .94 [1/3 S + 1/3 C + 1/6 UJ]. Hence, 


VPP i= 1904 PX (1/309: tal) 50. 4 el/oU ya ety (1/555 el) aCe erel/6n0 2 
Zl 31S. ened) 3 Cel se Us Ie CCe 


Major alterations are estimated from building permits issued and tend to be 
relatively constant from $20 million to $25 million quarterly. 


SUP = .024 VPP + .072 VPP” 


Therefore, if ALT is considered to be a constant over the estimation period, 
and if C and U are considered to be functions of past housing starts, then IRC 
in constant dollars can be considered to be a function of housing starts. 


°Except to the extent that shifts occur in the mix of single and multiple 
dwelling construction, since these categories have different weights. 


°Estimation procedures and problems are discussed in more detail below. 


dential construction expenditure, that the contribution of past 
housing starts declines with time, and that a housing start gener- 
ates an average expenditure of $7,510 in constant 1957 dollars. 
Unfortunately, the Durbin/Watson statistic indicates that the 
residuals in this regression are serially correlated [16], and 
therefore an autoregressive transformation using a procedure sug- 
gested by Hildreth and Lu [26] was performed. This procedure 
assumes that the residuals (u) in my regression are generated by 
a first-order autoregressive scheme 


and attempts to select the p that minimizes the residual variance 
of the specified equation. In the work that follows, whenever 
serial correlation is indicated by the Durbin/Watson statistic or 
is undetectable because of the inclusion of a lagged dependent 
variable in a regression [34], an autoregressive transformation 
will be conducted. The transformed regression and value of the 
autoregressive parameter are presented below the untransformed 
regression whenever the autoregressive parameter po lies outside 
the range -.1 to .1 (i.e., whenever lolteaetlsye. 


The transformed regression of residential construction expend- 
iture is presented in equation (2') and substantiates my previous 
findings except that the average residential construction expend- 


IRC = 86.27 + 5.02 HST + 2.13 HST, , + 1.19 HS Tae an (20) 
(AGT) wm 228450 (9.88) (5.32) 
SEE = 19.18 pi= 2538 D/W = 2.27 


iture generated by a housing start in constant 1957 dollars has 
increased to a more reasonable $8,340. 


Turning now to a discussion of housing starts, it is useful 
at the outset to distinguish between builders or developers of 
housing projects and the final demanders of housing units. Build- 
ers and developers are of course the entrepreneurial group engaged 
in the construction of new residential dwellings while the final 
demanders are the tenants in rental units and owners in owner- 
occupied dwellings. When the net user demand for dwelling units 
in either form increases, the number of vacant dwellings declines 


and pressure is placed on housing prices and rents. Assuming 
that these variations are not immediately reflected in construc- 
tion and land costs, rising prices and rents increase the likeli- 
hood that new construction projects will be profitable and, hence, 
lead to an increase in construction activity. 


In addition to prices, rents, vacancy rates and construction 
costs, the volume of building undertaken depends upon the cost 
and availability of mortgage credit (see [1], [3], [23], and [47]). 
Higher interest costs and less favourable non-price borrowing 
terms (lower appraisal values, lower loan-to-value ratios, shorter 
amortization periods) reduce the desirability and feasibility of 
rental construction projects by increasing equity requirements 
and reducing net cash flows. More stringent borrowing terms also 
discourage construction of owner-occupancy dwellings by making 
monthly carrying costs and downpayment requirements more difficult 
for prospective purchasers to absorb. 


If one assumes that prices and rents on owner-occupancy and 
rental dwellings vary proportionately, the volume of new housing 
starts (HST) may be summarized as a function of the price of 
houses (PH), the vacancy rate (V), construction and land costs 
(CLC), and the cost (RM) and availability of private (MT) and 
public (CMHC) mortgage credit. 


HST = h (PH, V, CLC, RM, MT, CMHC) (3) 


Before this model can be estimated some slight modifications are 
required in its specification because of data limitations and 
institutional considerations. These modifications consist of: 

the deletion of the vacancy variable from the model, the substitu- 
tion of a proxy credit rationing variable (the yield differential 
between mortgages and bonds (RM - RB)) for non-price mortgage 
lending terms to represent the availability of private mortgage 
credit, and the introduction of a dummy variable (WW) (taking the 
value 1 in the last quarters of 1963 to 1965 and zero elsewhere) 
to represent the impact of the government winter house -building 
incentive programme. 


The deletion of the vacancy variable, necessary because a 
meaningful measure does not exist in Canada,’*° implies that the 
housing price variable fully represents housing market conditions. 
Although this is a substantial simplification, serious bias does 
not arise in the model as long as prices are reasonably good indi- 
cators of market conditions. The mortgage to bond yield differen- 
tial was used to represent private credit rationing effects since 
the supply of mortgage credit from private financial institutions 
appears to be quite sensitive to this differential ([43], [48], 
[51], and section 3 of this paper, p. 33), and since satisfactory 
loan-to-value ratio data and amortization-term data are not avail- 
able. Finally, the winter house-building incentive dummy variable 
was required because of a government programme between 1963 and 
1965 that provided a $500 per dwelling subsidy for one- to four- 
unit dwellings substantially constructed between December 1 and 
March 31. 


The validity of my specification was initially tested by fit- 
ting ordinary and two-stage least squares regressions to quarterly 
data over the 1954-1965 period. The ordinary least squares results 
are presented in the text and the two-stage least squares esti- 
mates,!? which are very similar to the ordinary least squares 
estimates, are presented in Appendix A. The equations in my basic 
model and the extended housing sector were then reestimated over 
the longer 1954-1967 period and these ordinary least squares 
results are presented in Appendix B. In order to utilize all the 
available information and because some statistical series are not 
available as early as 1954, the estimation period was varied some- 
what between regressions with each regression beginning in the 
first quarter in which data were available after 1954. The esti- 


‘In addition to the unavailability of this variable there are some theoreti- 
cal reasons for deleting vacancies when constructing a national model. The basic 
problem may be seen by assuming internal migration from rural to urban areas. If 
the migrating family abandons, even temporarily, its rural dwelling and 'doubles 
up' in an urban area, there is an increase in housing demand (since the migrating 
family now demands a dwelling of its own in an urban area) and an increase in 
vacancies (in rural areas). An increase in vacancies therefore does not neces- 
sarily indicate a lessening of unsatisfied housing demand. 


‘lor a further justification of this specification see [23], pp. 275-298. 


*2When making the two-stage estimates I used instrumental variables created 
for the Bank of Canada model of the Canadian economy, RDX1 [24]. 


mation period, t ratios, R*, standard error of estimate and 
Durbin/Watson statistic are reported for all regressions.’* In 
addition, an R* adjusted for seasonality, R*, is presented when 
appropriate.’* Ql, Q2 and Q3 are first, second and third quarter 
seasonal dummy variables, respectively. The estimated housing 
start regression in untransformed and transformed form is shown 
in equations (4) and (4'). 


1057-4Q65 


HSTé =8:250,.6 022 2002. 00a +07 7a0 20+ aan Osa7m 9 SaNW 
(1.06) (9.26) (6286 fo (AE 1S) aed (2076) 


+ 76.80 (PH/CLC) - 12.58 RM, , + 5.20 (RM - RB) _ 


(3.75) (4N32)) ee ees) : 
PPO (oe ross CS. (4) 
(1.44) (3.93) 
SEE = 3.31 R2 = .95 R2 = .82 D/W = 1.95 


HST = 55.6 - 20.6 Ql + 6.4 Q2 + 6.8 Q3 + 10.0 WW 
(avs yl0eo7 (5.28) (4.0 Ween (5.02) 


+ 71.64 (PH/CLC) - 15.96 RM, + 5.41 (RM - RB), , 


(2.86) (AROS )nte seer O2) 
+ .017 -* + .044 C1 (4') 
(.81) (3.03) ; 
SEE = 3.23 0 = .295 D/W = 2.43 


13The R* is not presented for the transformed regressions, but the explanatory 
power of these regressions may be seen by comparing the SEE of the transformed 
regression to its corresponding untransformed regression. 


a RSS, - RSS 
LRA = eo where RSS, is the residual sum of squares associated with 
1 
a regression of the dependent variable upon the intercept, Ql, Q2 and Q3, and 
RSS, is the residual sum of squares associated with the final regression. 


10 


The regressions in equations (4) and (4') tend to confirm the 
appropriateness of my specification since the volume of housing 
Starts is significantly influenced by the ratio of housing prices 
to construction and land costs,’* the availability of private mort- 
gage credit (represented by the mortgage to bond yield differential 
(RM - RB)), the availability of public mortgage credit (taken as 


the constant-dollar volume of CMHC direct lending 5), and the 


cost (RM) of mortgage credit. The sum of the coefficients on the 
CMHC variable indicates that an additional million dollars of 
Central Mortgage and Housing Corporation direct lending in constant 
1957 dollars will generate between 61 (the sum of the transformed 
coefficients) and 87 (the sum of the untransformed coefficients) 
additional housing starts. ?® Finally, the coefficient on the win- 
ter house-building incentive dummy variable (WW) indicates that 
this programme was quite successful in breaking the usual fourth- 
quarter decline in housing starts. 


*SSince I wrote this paper I have discovered that my profitability variable 
PH/CLC also reflects variations in the average size of new dwellings. This 
occurs because the PNHA component of the PH variable is based upon substantially 
the same data as the CLC variable, and is expressed on a per dwelling basis 
while CLC is expressed on a per square foot basis. However, the elimination of 
this influence does not affect any of the parameter estimates in the model. As 
an illustration, the housing start regression, where the problem is potentially 
most severe, is presented below over the longer estimation period 1Q57-4Q67 
with PMLS/CLC replacing PH/CLC. 


1Q57-4Q67 


HST = 29.7 - 17.5 Ql + 10.1 Q2 + 8.4 Q3 + 9.5 WW + 67.49 (PMLS/CLC) 
(1.65) (7255) (4.48) (Sr 88)) (5042) (276) 


- 12.12 RM, | + 3.87 (RM - RB), | + .038 eo + .044 CS. 
(R74) (1.67) (2.85) (3.41) 


SEE = 4.22 Rove oT D/W = 1.44 


THis implies an average Central Mortgage and Housing Corporation mortgage 
loan of between $11,400 and $16,400 per unit in constant 1957 dollars was required 
to generate an additional housing start. This compares with the actual average 
current-dollar loan of $11,800 per unit during this period .{see, [10];..p..41). 


a 


B. Housing Prices and Vacancy Rates 


The basic forces underlying the demand for housing accommoda- 
tion are essentially the same as for other goods — population, 
income, prices, the cost and availability of credit and consumer 
preferences ([14], p. 138 and [37], p. 5) — with the demographic 
and income variables being most important in the long run. In 
the short run, population increases may be accommodated in a rela- 
tively fixed housing inventory by varying the intensity of occu- 
pancy, but in the long run, especially under conditions of rising 
real incomes, population growth has been the strategic factor in 
determining the level of residential construction (see [4], p. 56 
and [20], p. 76). However, demographic influences are not con- 
fined to population or family growth. The age composition, family 
size and number of first and second child births also play impor- 
tant roles in housing demand. Unfortunately, despite numerous 
attempts, I was unable to introduce these variables into the model 
in a significant manner, and therefore demographic influences are 
represented solely by family and population variables. 


Rising incomes exert a substantial influence on the demand 
for housing by increasing the quality of accommodation desired and 
by enabling more families to afford their own homes (see [38], pp. 
149-152). Since I am only concerned in this study with the demand 
for housing units and not with their quality, rising incomes will 
stimulate demand by facilitating family 'undoubling', net family 
formation and the formation of non-family households (consisting 
primarily of single young people who move out of their parents' 
homes to live in separate dwellings and of middle-aged and elderly 
widows, widowers, bachelors, spinsters and divorcees). This oc- 
curs since higher incomes enable more population units to afford 
the rents or carrying costs and downpayments required to maintain 
separate living accommodation. 


Credit variables have a strong influence on the demand for 
housing since for most families this demand is quite sensitive to 
downpayment and monthly payment requirements ([5], p- 100 and 
[54], p. 92); and these payments depend upon the nominal purchase 
price, the mortgage interest rate, the loan-to-value ratio and 
the amortization term of the mortgage. However, because varia- 
tions in credit terms have a substantially stronger impact on the 
quality of housing services demanded, which is ignored in this 
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study, than on the number of housing units demanded,+’ much of the 
influence of these variations is likely to be missed in this paper. 


Family demand for housing units (DH/HH) may, therefore, be 
thought of as a function of: permanent real family disposable in- 
come (YDP/HH), the price of housing (PH), the price of alternative 
goods and services (PGNE), and (to a slight extent) the cost (RM) 
and availability (MT) of mortgage credit. The demand for housing 
is expressed on a family basis because families occupy over 84 per 
cent of Canadian dwelling units ([10], p. 93 and [28], p. 40), and 
accurate data on non-family households, occupying the remaining 
housing units, are not available. 


DH/HH = g (YDP/HH, PH, PGNE, RM, MT) (53) 


Housing prices and vacancies can now be determined by intro- 
ducing the per family stock of dwelling units (STH/HH) into the 
model. The stock of dwellings consists of units that are occupied 
(SHO) and those that are vacant (V). The stock of dwelling units 
existing in any period is identically equal to the stock of the 
previous period plus completions (C) and conversions (CON) less 
removals and demolitions (RD). If conversions, removals and demo- 
litions are considered to be a function of past stock, and comple- 
tions a function of lagged starts, the supply of housing units is 
a function of the previous stock and lagged starts, i.e., 


17The Consumer Survey prepared for the Royal Commission on Banking and 
Finance ([6], p. 100) shows that a 10 per cent increase in downpayment require- 
ments would have caused 6 per cent of home purchasers, using mortgage credit 
during 1957-1962, to purchase cheaper homes; and that a 10 per cent increase in 
monthly payment requirements would have caused 12 per cent to 15 per cent of 
home purchasers to purchase cheaper homes. Moreover, these same credit varia- 
tions would have caused reductions of 9 per cent, and 20 per cent to 25 per cent, 
respectively, in new home purchases. A significant proportion of these purchases 
would have occurred to upgrade accommodation, since over a third of home pur- 
chases are made by families previously occupying their own dwellings (see [10], 
Dp. 08). 
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ify4 CON. = DSTH, _ 1? 


n 
ca RD ese OL H and: Gees) Ge HS tome 
1 t- = - t-1 


then ASTH 


n 
(b - b') STH, | + : C, HST, 


if i=0 1 
n 
and, Sli = 4Cl. +b =, by) STH, 4 . 2 C. HST, 5 
1=0 
Hence. 
(6) 
n 
(STH/HH) = (SHO/HH) + (V/HH) = £[(STH/HH),_1> 2 Bs (HST/HH) |] 
1=0 


Housing prices and vacancies may now be determined by inter- 
acting the demand for and supply of these housing units. 


PH = p(YDP/HH, PGNE, RM, MT, SHO/HH, V/HH) (7) 
V/HH = v(YDP/HH, PGNE, RM, MT, SHO/HH, PH) (8) 


Estimates of equations (6) and (7), after modifications neces- 
sitated by data limitations, are presented in equations (9), (10) 
and (11). I did not estimate equation (8) because reliable vacancy 
data were unavailable. The modifications consist of the use of 
total housing stock (STH) rather than separate SHO and V variables 
since vacancy data are lacking, and the proxy for MT is eliminated 
because of its insignificance. Coefficients on the lagged housing 
start variable in equation (9) were estimated by the Almon tech- 
nique using second and third degree Almon variables!® (see [2], 
and [50]). 


18The actual estimated housing stock regression is: 


STH = .9997 STH, , + 3.70 Z, - 2.74 Z, 
(680.78) (4.29) (3.76) 


R* = .99 D/W = 2.03 


where Z» and Zz are second and third degree Almon variables created on housing 
starts. 
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2Q54-4065 


STH = .9997 STH tec l4 Hol tos 2 Hol 


(680278) Wid GNC2 285) (Ss07sia 
+ .275 HST _ + .096 HST (9) 
(4.69) er Sanaa 
SEE = 6.62 R* = .99 D/W = 2.03 


Equation (9) indicates that the existing housing stock is 
determined by the past stock of houses and current housing comple- 
tions, where housing completions are represented by past housing 
Starts. The lagged housing stock coefficient of less than 1 in 
the housing stock regression suggests that demolitions and removals 
exceed conversions (i.e., that |b'| > b ) since these variables 
were all assumed to be a function of the lagged stock. The coef- 
ficients on the lagged housing start variables indicate an average 
construction period of just over one and two-thirds quarters as- 
Suming housing starts are uniformly distributed within each quar- 
ters? 


1Q57-4Q65 
PH = 43.8 + .9 Ql + 3.6 Q2 + 1.8 Q3 + 32.03 (YDP/HH). 
(57 ee SS 5 50 eee ee yee eT) 
120-96 (STH/ me eee? PGNE, , ~ 2-98 RM, (10) 
(1233) (4.10) (1.16) 
SEE = 2.05 ney baie R? = .90 D/W = 1.06 


19The average construction period was calculated by assuming that housing 
starts are uniformly distributed within each quarter. Thus there is an average 
one-half quarter lag for housing stock changes (which arise from completions) 
behind housing starts in the current quarter, an average one and one-half quarter 
lag for changes in stock behind starts in the previous quarter, etc. 


15 


PH = 23.4 + .7 Ql + 3.0 Q2 + 1.7 Q3 + 49.16 (YDP/HH) | 


(158) °C91) = Gest) (2.29) eco) : 
- 60.05 (STH/HH) + .79 PGNE, , - .77 RM. , (10') 
(.57) (1.88) (.24) 
SEE = 1.70 0 = .470 D/W = 1.24 
1Q57-4Q65 


PH = 74.1 + 1.1 Ql + 3.8 Q2 + 2.0 Q3 + 57.13 (YDP/HH) 


GTO (PALO AHAGSE44e 2AC2 03 Meu 2895) ; 


- 180.89 (STH/HH) + 1.44 PGNE, | (11) 
(2.40) (3.94) 
SEE) 222706 Res92 Ra 0/90 DW f= 597 
PH = 21.1 + .7 QU + 2.9 Q2 + 1.7 Q3 + 53.64 (YDP/HH), | 
(256) BCROS VN a(S 940) eG2s6u) mere) 
- 56.15 (STH/HH) + .66 PGNE. | (11') 
(.61) (1.66) 
Sere ae6s oe Ss D/AWe= 1Ha2s 


The housing price regressions indicate that housing prices 
vary directly with permanent real disposable income per family and 
the price of alternative goods and services, and inversely with 
the per family size of the existing housing stock. Unfortunately 
our cost-of-credit and credit-rationing variables failed to per- 
form as anticipated, since the credit-rationing variable had the 
wrong sign and the cost-of-credit variable was insignificant. One 
explanation for these failures is the fact that credit variables 
have a stronger influence on the quality of housing demanded than 
on the unit or stock demand; and that those stock-demand influ- 
ences that exist fall primarily on the allocation of housing 
demand between owner and rental units rather than on the total 
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demand for housing.?? A further explanation is to be found in the 


degree of aggregation in, and nature of, the price and interest- 
cost variables used in this study. 


First, the housing-price variable is an average of an index 
of housing prices compiled by Multiple Listing Service sales (co- 
Operative sales by members of Canadian real estate boards), roughly 
representing an index of prices of existing houses, and an index 
of prices of new NHA houses based upon the cost of new NHA houses. 2? 
Varying interest costs may affect the prices of existing and new 
houses in opposite ways. Traditionally, rising borrowing costs 
are expected to reduce housing demand and hence housing prices by 
increasing monthly carrying costs and leading to more stringent 
non-price borrowing terms. However, in the case of new houses a 
different mechanism may be operating, since purchasers of new 
houses usually assume the mortgage arranged by the builder prior 
to the commencement of construction. Thus an increase in current 
mortgage rates would be expected to exert upward pressure on prices 
Since new houses currently for sale are available with financing 
at the old 'bargain' rate and housing prices, in a sense, become 
the rationing mechanism for scarce mortgage credit. 


Second, the mortgage rate variable is an average of the prime 
conventional mortgage rate of six life insurance companies and 
the actual NHA mortgage rate. Since vendors very often 'take back' 
substantial mortgages on the sale of their houses ([37], pp. 34- 
36), it is unlikely that my mortgage rate is representative of 
the rate charged on a large portion of the mortgage financing used 
in the purchase of existing houses. Similarly, although the RM - 
RB variable is a satisfactory proxy for the availability of new 
mortgage credit from financial institutions, RM - RB may be quite 
an inadequate representation of the tightness in the secondary 
and vendor mortgage markets. 


Since the price and mortgage rate variables used in this 
study embody these conflicting forces, it is not surprising that 
the mortgage rate and credit-rationing variables are not signifi- 


2°The factors affecting the allocation of housing demand are discussed more 
thoroughly in section 4. 


2lsee footnote 15. 
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cant in the housing-price regressions. Consequently, my results 
should not be interpreted as an indication that no significant 
relationship exists between housing prices and financial market 
conditions, but only that my highly aggregative data did not detect 
any significant relationship. 


Finally, in interpreting these results extreme caution must 
be exercised as a consequence of the presence of serially corre- 
lated residuals in the price regressions, indicated by the low 
Durbin/Watson statistics [16], and the inclusion of a lagged de- 
pendent variable in the housing-stock equation. This variable 
biases the Durbin/Watson statistic toward 2.0 and inhibits the 
detection of serial correlation [34]. 


In an effort to eliminate these problems I attempted auto- 
regressive transformations using the procedure suggested by 
Hildreth and Lu [26]. The results indicate that serial correlation 
is not a problem in the housing stock regression since the auto- 
regressive parameter, 0, which minimizes the residual variance of 
equation: (5)32is =70522>*However,@inethe*pricetregressions Iran 
into a further problem because the search procedure indicates that 
a pop greater than 1 minimizes the residual variance of equations 
(10) and (11)%° "This is*unsatisfactory-—because*it7implresean explo- 
sive process and suggests that a first-order autoregressive trans- 
formation may not be appropriate. Nevertheless, since the price 
equations have no lagged dependent variables, I persisted with a 
Theil/Nagar transformation [52]. The results of these transforma- 
tions, presented in equation (10') and (11'), indicate some sub- 
stantial coefficient changes on the (STH/HH), PGNE,_, and RMt¢_] 
variables. The low Durbin/Watson statistic indicates that, as 
expected, the transformations have not eliminated the serial cor- 
relation in the residuals. 


C. Constructton and Land Costs 


To complete the housing sector, consideration must be given 
to the factors affecting construction costs and land costs. The 
measure of construction costs in this section is an index of the 
average cost of construction (including land costs) per square 
foot on new government-insured single detached dwellings. Varia- 
tions in this index were assumed to be influenced by changes in 


18 


average hourly earnings in construction (WC), changes in temporary 
or bridge financing costs (R03),7? changes in land costs (L), 
changes in the cost of building materials, and the delays and bot- 
tlenecks that arise as current residential construction (IRC) and 
non-residential construction (INRC) press against their respective 
industrial capacities. Since changes in the cost of building ma- 
terials are highly correlated with changes between residential and 
non-residential construction and their respective industrial capac- 
ities, the building material variable was deleted from the model 
and its impact was assumed to be reflected in the coefficients on 
the capacity variables and a sales tax dummy variable (DVST). 

DVST, which has the value 1. from 3Q63 to 4Q65 and zero elsewhere, 
was included to reflect the influence of the imposition in stages 
of a sales tax on building materials between June 1963 and December 
1065. ae the degree of capacity utilization in residential and 
non-residential construction was assumed to be represented by the 
deviations of residential and non-residential construction expendi- 
ture from their seasonally adjusted logarithmic trends. 


The estimated regressions in logarithmic form, presented in 
equations (12) to (14), indicate that all the included variables 
Significantly influence construction costs. The construction cost 
equation is estimated in terms of annual changes in quarterly form 
Owing to the inclusion of the wage variable and the amount of ran- 
dom noise inherent in the measure of construction costs. Although 
this procedure does not introduce bias into the estimates it does 
impair the efficiency of the least Squares estimates by building 
serial correlation into the model and reducing the number of truly 
independent observations (see [36], pp. 30-31, and [41], pp. 326- 
S27). 


?2The short-term government bond rate (R03) was used as a proxy for the cost 
of bridge financing or temporary financing because a direct measure of this vari- 
able does not exist in Canada. 


23 an (11 per cent federal sales tax was imposed on building materials in 1963, 


taking effect as follows: 4 per cent after June 1963, 8 per cent after April 1964, 
and 11 per cent after January 1965. 


ig 


1Q53-4Q67 


(12) 
im "IRG2Y 2957935 = 549 GIN =2092 02 —. 008 OF + 20027 eI 
(141.89) (8.51) (2.24) 20) (3.19) 
SEE = .1l R* = .66 D/W = .70 
1Q53-4Q67 (13) 


In eINRC2 © 16925 mts 7090 19a s086 Ook ea105 03 + O08SeT 
(118.65) (7.16) (1.67) (2.03) (8.09) 


SEE = .14 Ro 429375 D/W = .33 
3955-4065 
In CLC - In CLC, , = -.0031 + .039 (1m INRC - In INRC) : 


P51") (1.92) 


+ .090 (In IRC - In TRC), 4 + .13 (In WC - In WC, _,) 
(3.81) (1.13) 
eR aC erin ee POS ONC In ROS em ROS) 
(2.58) (3430) 
+ .029 DVST (14) 
ese 
SEE = .014 R79 =" 378 D/W = 1.56 


241n INRC and In IRC appear in RDX1 as LINE (11449) and LIRE (11450), 
respectively. Their corresponding equations were estimated over the sample 
period, 1953-1965. 
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In CLC - In CLC,_, = -.0038 + .039 (In INRC - In INRC) | 
(.55) @a70) 


+ .076 (In IRC - In IRC) + .14 (In WC - In WC, ,) 
(3.05) (1.08) 
+ .12 (In L- In L,_,) + .030 (1m ROS - In RO3,_,) 
(2.43) (3.07) 
+ .029 DVST (14') 
(4.23) 
SEE = .013 pes" 267 D/W = 1.82 


Unfortunately, the CLC equation has a fair amount of multi- 
collinearity so that one cannot place too much reliability on 
the coefficients of all the variables even though’ there as "a"ereat 
deal of stability between the transformed and untransformed coef- 
ficients. This is particularly true for the average hourly earn- 
ings in construction variable (WC). It appears to have a much 
greater impact on construction costs when the chartered bank day 
loan rate (RDL) is used, for example, instead of the short-term 
government bond rate (R03) as a proxy for the cost of temporary 
construction loans (see equation (15)). 


3Q55-4Q65 


In CLC - In CLC, , = -.007 + .030 (In INRC - In INRC) 
Cpy14ay 1926) 


STI CIntTRE Sth TRC} + .21 (In WC - In WC, 4) 
(4.83) (1.74) 
#214) Gn b= an L oD 2) ..010 (in RDL-- In RDE ie 
(3.04) (1.99) 
+ .026 DVST (15) 
(4.30) 
SEE = .015 R* = .74 D/W = 1.48 


on 


In CLC - In CLC, _, = -.006 + .030 (1n INRC - In INRC), 
(80).  (ealy) 


+ .085 (In IRC - In Tee + .21 (In WC - In WC, 4) 
(5225) (147) 
+ 14 (In L - In L,_,) + -010 (In RDL - In RDL,_,) 
(62) (1.83) 
EwAO2GRDVST (15") 
(3.38) 
SEEE=We014 0 = .354 D/W = 1.79 


Similarly, if construction costs are defined as the average 
cost of construction per square foot on new government-insured 
single detached dwellings, excluding land costs, and land costs 
are deleted as an explanatory variable (see equation (49) in 
section 4), regardless of what interest rates are used as a proxy 
for the cost of temporary financing, average hourly earnings exert 
a much greater influence on construction costs than when con- 
struction costs are defined to include land costs (as in equation 
(14)). However, the coefficients on all the other variables are 
remarkably similar. 


Land costs, measured as an index of the cost of land used in 
the construction of new NHA single detached dwellings, are assumed 
to be determined by the demand for residential land.*° “The cost 
of land, therefore, is thought to vary directly with population 
(POPT), permanent real disposable income, and expectations as to 
future land prices (where expectations are extrapolative and 
represented by past changes in land prices), and inversely with 
the size of the existing housing stock. 


*°The specification of equation (16) has been greatly simplified by assuming 
that the supply of residential land is a constant. In fact the supply of usable 
residential land increases with the availability of transportation, water, 
electricity and other services and the proclamation of zoning regulations, so 
that most of these increases in the supply of usable land have been anticipated 
by developers and speculators and therefore are not increases in the usual sense. 


22 


2Q54-4065 


Diensl4in>) s0422POR TEs. 050 YDRR mal SuSTH, + 12595 Alen C6) 
(Ss8la, © .(6855) (4.38) (5.09) (5.08) 


SEE = 4.11 R* = .96 D/W = .77 


bye, 123 52+ 2OS6mPOPIM+ 02 7AYDP=3 ALSeSTH + 250) AL (16') 
(4.05) (4.85) (3.38) (32:79) (6539) 


SBE: sn5147 0 = .324 D/W = 1.34 


D. The Mortgage Market 


The importance of the mortgage market to the housing sector 
is apparent from the above discussion, since the terms and avail- 
ability of mortgage credit were shown to have a direct bearing 
both on user demand for housing and on the willingness and ability 
of builders and developers to undertake new construction. 2° 
Because of the multiplicity of sectors in RDX1, the RDX1 mortgage 
sector has been confined to a single mortgage rate determination 
equation, which provides the linkage between the real and financial 
components of the housing market. However, although a complete 
mortgage sector is not included in RDX1, there is an elaborate 
mortgage market specification underlying and consistent with the 
mortgage rate determination equation. This specification, which 
is partially developed here, will be completed and estimated in 
sections. 


The demand for mortgage credit for residential construction 
is directlysrelated to the demand for this construction, | andsas 
primarily influenced by the same variables as is the demand for 
housing (see [25], p. 59 and [27], p. 476). In addition, the 
demand for mortgage credit depends upon the cost of this credit 
relative to the cost of alternative sources of funds, including 
the opportunity cost of equity financing. For estimation purposes 


*®For a further development of these relationships see [29] and ES 7alvs 
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the demand for private mortgage credit (DM)*’? may be summarized 

as: a function of permanent real family disposable income (YDP/HH), 
the per family stock of dwelling units (STH/HH), the cost (RM) and 
non-price borrowing terms (MT) of this credit, and the cost of 
alternative sources of funds. This last variable is represented 
by a weighted average of the yields on long-term federal, provin- 
cial, municipal, corporate and public utility bonds GRB Jigs 


DM = d (YDP/HH, STH/HH, RM, RB, MT) (17) 


The supply of mortgage credit for new residential construction 
in Canada comes from both private financial institutions and 
Central Mortgage and Housing Corporation (CMHC), a government 
corporation. Government lending is quite distinct from private 
lending since the former occurs 'as a last resort' when sufficient 
private financing is not available. Government lending is consid- 
ered to be a policy variable in this paper.*? On the other hand 
private lending; which originates primarily from life insurance 
companies, chartered banks, trust companies and mortgage loan 
companies; responds to market forces and essentially depends upon 
the desirability of mortgage investments relative to alternative 
investment opportunities. This desirability, and hence the extent 
to which institutional flows will be directed toward mortgage 
investment, depends upon the discrepancy between an institution's 
actual (M1) and desired (Mi*) stock of mortgage investments; where 
an institution's desired stock is based upon a comparison of 
present and expected mortgage yields (RM) and non-price terms (MT) 
with the present and expected yields (RB) and other terms (BT) of 
alternative security investments, and upon the size of the insti- 
tutions investment portfolio (At). °o YSincecmostwinstitutional 


27Since government lending performs a residual function ([12], p. iv, and [37], 
p. 100), all demand for mortgage credit is considered initially to be a demand 
for private mortgage credit. 


?8Weights are in proportion to bonds outstanding, i.e. —.5, .2, .1, .1 and 
1, respectively. 


*9For a discussion of the role of Central Mortgage and Housing Corporation 
see [12], pp. 18-20, [37], pp. 98-103, and [5], pp. 269-284. 


3°For some general examples of financial stock adjustment models see [13] and 
[19], and for some applications of this approach for the mortgage market see [43], 
[48] and [51]. 
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mortgages are amortized, a significant proportion (8) of an insti- 
tution's mortgage portfolio is returned during each period in the 
form of principal repayments, and the expected size of these repay- 
ments (RE) should be taken into consideration when institutions 
make their investment decisions. 


Hence, factors affecting the volume of mortgage approvals 
made by the ith institution may be summarized by the following 
equations: 


MAT = y (MU - M _) + 6 RE?, 
t-1 
ix 1 
M’” =m (RM, RB, A’, MT, BT), 
i i 
and RE = 8 (M._,). 


These equations reduce to 


MA” = y m (RM, RB, A’, MT, BT) - (y - 06) Me (18) 


1 
The total supply of private mortgage credit (SM) is then 
considered to be the sum of the mortgage approvals made by life 


insurance companies, chartered banks, trust companies and mortgage 
loan companies. 


MA, (19) 


where i refers to the main institutions engaged in mortgage 
lending. 


Although the interaction of basic demand and supply functions 
is sufficient to determine security yields and other lending terms 
in most security markets, the existence of separate government- 
insured (NHA) and conventional mortgage debt instruments compli- 
cates this procedure in the mortgage market. NHA mortgages are 
government—insured mortgages with lending terms and yields under 
government supervision, while conventional mortgages are uninsured 
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and essentially free of government controls. Since conventional 
mortgages have no special features to mitigate their inherent risk 
they typically carry higher yields and more stringent borrowing 
terms than NHA mortgages. °} Up to this point I have largely 
ignored the distinction between these forms of mortgages, and I 
have used a mortgage rate (RM) that is the average of the conven- 
tional mortgage rate (RC) and the government-insured mortgage rate 
(RNHA) , °2 where (RNHA) is considered to be an exogenous policy 
Variable. * 


RM = (RC + RNHA)/2 (20) 


The NHA rate should now be introduced explicitly into the 
demand and supply functions in order to determine the conventional 
rate, since NHA mortgages are an important alternative source of 
funds to conventional mortgages for borrowers and an important 
alternative form of investment to conventional mortgages open to 
financial institutions (see [45], pp. 420-427). Thus, the demand 
for (DCM) and supply of (SCM) conventional mortgage credit becomes 


DCM = d' (YDP/HH, STH/HH, RC, RNHA, RB, MT) (21) 
i i 
and SOMT = iia. G.MAy =" 5) (RC eRNHA. RE ME 
i=l 
4 : 4 : 
1 ak 
Bite eee = Yo (22) 
: Al F is 
i=1 1=1 


3lRor a more detailed discussion of the difference between NHA and conven- 
tional mortgages and government housing legislation see [12], pp. 60-64, [37], 
Pps 29>52,, [5]. pp. 269-273, and [55]; pp. 10-30. 


°2Since the size of conventional and NHA mortgage flows for new residential 
construction was approximately equal over the estimation period, an unweighted 
average was used. 


*3During the period of this study the government set an interest yield ceil- 
ing rather than the actual interest yield on NHA mortgages. However, with the 
exception of a few months in 1955, the actual lending rate was the ceiling rate 
and, hence, the government may be considered to have set the lending rate. 
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Hence, 


RC = r (RB, RNHA, MT, BT, YDP/HH, STH/HH, 
4 4 
er rAde. ) ways Meas (23) 


The estimated untransformed and transformed mortgage rate 
determination regressions are presented in equations (24) and 
(24'), with MT and BT assumed to be impounded in the disturbance 
term and with institutional investment portfolios approximated 
by the total asset holdings of each institution. Because institu- 
tions wish to invest different proportions of their investment 
portfolios in mortgages (see the discussion in section 3), a 
total institutional investment portfolio variable (ALTM) was 
created such that each institution's asset holdings are weighted 
by the coefficient on the institution's portfolio variable in the 
regressions presented in Table 1 (see pp. 32-33). For consist- 
ency, these weights were also applied to the mortgage holdings of 
each institution to create the institutional mortgage stock vari- 
able (MLTM). Since the chartered banks were legally prohibited 
from participating in the conventional mortgage market prior to 
1967, the total institution investment portfolio and mortgage 
stock variables are the weighted sums of life insurance company 
(L), trust company ((T) or (T')), and mortgage loan company (M) 
asset and mortgage holdings only, i.e., 


ATM oa ee Ddte (Alea ecru AT ees LAM 
and 


MLTM = .21 ML + .13 MT' + .31 MM. 
2054-465 


RC = 9.7 - 8.85 (STH/HH), | + 3.17 (YDP/HH) - .0031 ALTM 
(3.20) (2.95) (3.16) (6.02) 
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+ .0045 MLTM + 755 RNHA +. 252 RB. (24) 
(5.376) (4.49) (4.49) 


SEE = .092 R? = .96 D/W = 1.14 


RG=) Peo e211 (STH) Oy on 2G) DP, Hit) 2 OU 20M ALIM 


1 
(2.82) (2.69) Sa tach (3.18) 
+ .0029 MLTM, | + .32 RNHA + .32 RB (24') 
(3.21) (3.42) (4.33) 
SEE = .078 pnanesG4 D/W = 2.00 


In addition to depending upon the size of institutional total 
asset and mortgage holdings, the conventional mortgage rate is 
strongly influenced by the lagged bond rate, the NHA mortgage rate, 
permanent real family disposable income and the per family housing 
stock. Although this specification has a rather nice structural 
rationale and interpretation, for predictive purposes two highly 
Simplified formulations perform almost as well. In these formula- 
tions the conventional mortgage rate is solely a function of the 
lagged bond rate and the change in the bond rate (equation 25)" or 
a function of the lagged bond rate, the change in the bond rate 
and the current NHA mortgage rate (equation 26). 


2Q54-4Q65 
RC = 4,13 + .54 RBy_] + .24 A RB (25) 
(27233) Cl7.8a) (1.99) 
SEE = .153 R* = ,88 D/W = .38 
RG. =1.4¢225 4ee55 RB tee Ne RB 55) 
(127619) (8202) (2985) 
SEE = .089 0 = .804 D/W = 1.43 
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RG= 93.550 219 RNHA + 2543 RB eos RB (26) 
(Sin6 DRAGS ) (5476)) G2 nS1y) 
SEE = .150 R* = .89 D/W = .44 
R@e= 24015 0102 RNHAL 952 RB y +0221 (ARB (26') 
GLo7 A A Gal (6.34) (Qe) 
SEE = .090 0 = .802 D/W = 1.44 


3. THE MORTGAGE SECTOR OF RDX1 EXTENDED 


Underlying and consistent with the mortgage rate determina- 
tion equation in the preceding section is a specification of the 
mortgage lending behaviour of financial institutions. In this 
specification the volume of an institution's mortgage lending 
activity depends upon the relative yields available on mortgages 
and alternative investments, the size of an institution's invest- 
ment portfolio (represented by the institution's total asset hold- 
ings or deposit liabilities), and the size of an institution's 
existing mortgage holdings (equation (18)). In this section the 
above relationship is examined for each of the major financial 
institutions in the mortgage market. In addition, because the 
Size of the investment portfolios or deposit liabilities of these 
institutions exerts a significant influence on their mortgage in- 
vestment behaviour, the factors affecting the size of these invest- 
ment portfolios or deposit liabilities are briefly examined. ?* 


*4For a more elaborate specification and an integration of financial institu- 
tion inflows of funds and mortgage lending activity see [46]. 
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A. Finanetal Institutions — Mortgage Lending Behaviour 


Because mortgage approvals, rather than mortgage disbursements 
or net investments that arise out of mortgage approvals, respond 
to current economic conditions and represent the actual mortgage 
investment decisions of financial institutions, mortgage approvals 
are used in this study to represent the mortgage lending behaviour 
of these institutions. This behaviour is set out in equation (27), 
which was developed in the previous section. The equation is 
estimated for the chartered banks, life insurance companies, trust 
companies and mortgage loan companies. These regression results 
in untransformed and transformed form are presented in Table 1. 

1 


MA* = ym (RM, RB, A, MT, BT) — (y - 66) M (27) 


1 
where: Y is the stock-adjustment coefficient, 


6 is the proportion of the instution's expected mortgage 
repayments reinvested (in the approval sense) in mort- 
gages during the current period, and 


8 is the proportion of an institution's mortgage portfolio 
expected to be repaid during the current period. 


In order to integrate the mortgage section into the basic 
RDX1 model and to close the model further by determining the total 
mortgage stock variable (MLTM), which appears in the conventional 
mortgage rate determination equation (23), the mortgage approval 
equation (27) can be transformed into a net mortgage investment 
equation, equation (28). This can be done by deleting repayments 
(since the dependent variable is now expressed in net terms) and 
building taulas vstructuresinto thermodel tto-reflect the time lag 
between the commitment and disbursement of funds (see [29], pp. 
143-146). Net mortgage investment equations (AM) for each finan- 
tial institution are presented inj) Table 2.) However, no special 
discussion of these regressions is conducted because of the simi- 
larity between them and the regressions for mortgage approvals 
presented aim ables). 


AM’ = y'm' (RM, RB, A’, MT, BT) - y'M, F (28) 
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Because bonds are the major alternative to mortgage invest- 
ments for the majority of financial institutions included in this 
Study, = ta weighted average of the yields on long-term federal, 
provincial, municipal, corporation and public utility bonds (RB) 
was used to represent alternative security yields. This rate was 
combined, in differential form to relieve multicollinearity, with 
the mortgage rate (RM), an average of the National Housing Act 
(NHA) rate and the conventional mortgage rate, to represent the 
relative yield desirability of mortgage investments. In the case 
of the chartered banks, authorized to initiate only NHA mortgages 
as opposed to conventional mortgages prior to 1967, the yield dif- 
ferential between NHA mortgages and long-term Government of Canada 
bonds (RNHA - RLC) rather than the yield differential between all 
mortgages and bonds (RM - RB) was used to represent relative yield 
considerations. In order to allow for lagged responses my interest 
yield variables were introduced currently and in distributed lag 
form using Almon variables [2]. 


The chartered bank mortgage regression was estimated from 
mid-1954 to the end of 1959 because this was the only period prior 
to 1967 during which banks actively participated in mortgage lend- 
ing. Since life insurance company policy loans (PL) vary in 
response to the demands of borrowers rather than the preferences 
of investors ([7], p. 62), funds invested in policy loans were 
not considered to form part of life insurance company investment 
portfolios in the usual sense and were netted out of the life 
company investment portfolio variable (AL - PL). In order to 
examine the influence of policy loans on investment decisions of 
life companies in more detail, a second specification of the model 
was attempted with life insurance company total assets (AL) and 
policy loans included separately. 


The mortgage lending regressions in Tables 1 and 2 indicate 
that mortgage lending by financial institutions is Significantly 
influenced by relative interest yields, the size of existing in- 
vestment portfolios and the size of existing mortgage holdings; 
and that the strength of these variables varies between institu- 


°°although loans rather than bonds provide the main investment alternatives 
to mortgages for the chartered banks, the mortgage yield to bond yield differen- 
tial probably provides a better indication of the relative desirability of mort- 
gage investments than the mortgage yield to loan yield differential because of 
the ceiling imposed on bank lending rates during the estimation period. 
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Table 1 


MORTGAGE APPROVAL REGRESSIONS FOR CANADIAN FINANCIAL INSTITUTIONS 
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(4.54) 


-508.1 


(4.20) 


-503.4 


-543.3 


-235.2 


-238.3 


=95.10 


-29.4 


-13. 


Alpe PE AL 

212 
(6.00) 
. 248 
(4.28) 

.216 

CGas7) 

a7 

(7.30) 


# The interest variable used in equation (1) is (RNHA - RLC). 


* This variable has the wrong sign and is insignificant. 
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Table 2 


NET MORTGAGE INVESTMENT (AM) REGRESSIONS FOR CANADIAN FINANCIAL INSTITUTIONS 


AL - PL A TBA AT 
Constant Qi QZ Q3 ( Test Sees t-1 t-1l en 
Chartered -566.8 -30.9 -19.0 24 .059 
Banks # (4755) (3215) (2.06) S31) (5.10) 
-553.7 -30.4 -20.0 2.3 .058 
(3229) (4.37) (2.473) G37) (5.87) 
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= idles db es) -41.3 -17.0 -.8 .091 
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-82.1 ORS ToT: 12.9 .070 
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-18.8 -2.7 0 9.4 .054 
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(2.60) (1.09) 1202) (1.68) 
-40.4 -4.9 4.6 eS 
(276P) (1.08) (2203) (1.68) 


# The interest yield variable used in equation (1) is (RNHA - RLC). 


* A second degree Almon variable is used in the first two of these regressions. 
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tions. For example, relative interest rates exert quite a signifi- 
cant influence on the mortgage approvals and net mortgage invest- 
ments of life insurance companies, trust companies, and chartered 
banks,°?° but with different rapepattems. Om the other hand, erela-— 
tive interest rates fail to exert any influence on mortgage loan 
company lending when portfolio targets are expressed in terms of 
total assets,°*’ although interest rates do have some influence when 
mortgage targets are expressed in terms of total deposit and deben- 
ture liabilities (DEP).*® These findings are not really surprising 
Since they are consistent with the legal, liquidity and traditional 
constraints governing the investments of all these institutions. 
Life insurance companies, which are virtually free of all legal 

and liquidity constraints and traditionally large mortgage and 
bond purchasers, are likely to be the group most responsive to 
varying yields; while mortgage loan companies, holding almost 80 
per cent of their total investment portfolios in mortgages and 
virtually ‘confined to this sangle form,of investment, sare not 
likely to be strongly influenced by varying yields. Banks and 
trust companies, which have considerable investment freedom but 
which are also subject to considerable liquidity constraint, fall 
somewhere in between the other two groups. The proportion of an 
institution's net inflow, of funds or, net increase in,assets that 
generates mortgage approvals (the marginal propensity to approve 
mortgages with respect to net asset growth) also varies as expected 
between institutions; being highest for mortgage loan companies 

at 31 per cent and lowest for banks at 5 per cent, with life 
insurance companies at 21 per cent and trust companies at 13 per 


36with two exceptions, the interest rate variable is significant in these 
regressions at the 5 per cent confidence level using a one-tailed test. In the 
trust company mortgage approval regression, the variable is significant at the 
10 per cent level, and in the second life company net investment regression the 
variable is significant at the 7 per cent level. 


37The interest rate variable is insignificant in the net investment regres- 
sion and insignificant with the wrong sign in the mortgage approval regression, 
when mortgage loan company investment targets are specified in terms of total 
assets (see Tables 1 and 2, equation (31)). 


38since mortgage loan companies have quite substantial and volatile short- 
term borrowings from other financial institutions, and since these borrowings 
are reflected in the asset positions of the companies but not in their deposit 
liabilities, it might be more reasonable to express their portfolio targets in 
terms of deposit and debenture liabilities rather than in terms of total assets. 
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cent falling in the middle. Consequently, because of the different 
interest sensitivities and different proportions of investment 
flows devoted to mortgages, the allocation of funds between insti- 
tutions will also have a significant influence on total mortgage 
Tending 


If some assumptions are made concerning the proportion of 
expected repayments that institutions plan to reinvest in mort- 
gages (6), and the proportion of an institution's mortgage port- 
folio expected to be repaid in the current period (8), the stock 
adjustment coefficients in the mortgage approval regressions can 
be calculated. If one assumes that institutions plan to reinvest 
all their mortgage repayments in mortgages Wie: jolene and “that 
chartered banks receive mortgage repayments each quarter equivalent 
to 2.2 per cent, life insurance companies receive repayments equiv- 
alent to 2.3 per cent, trust companies receive repayments equiv- 
alent to 6.4 per cent and mortgage loan companies receive repay- 
ments equivalent to 4.4 per cent of their total mortgage portfolios 
Giser that P02 290 1025) s064erand 2024 respectively),°? then 
chartered banks have a stock adjustment coefficient (y) of .176, 
life insurance companies of .275, trust companies of .170 and 
mortgage loan companies of .407 using the untransformed coeffi- 
cients.”*° These figures imply that the chartered banks will re- 
quire approximately four quarters, life insurance companies ap- 
proximately two quarters, trust companies approximately four 
quarters and mortgage loan companies approximately one and one- 
half quarters to remove half the discrepancy between their desired 
and actual mortgage holdings. These figures also imply an equi- 
librium desired proportion of mortgages to total assets of 31 per 


3 °Mortgage repayment proportions are the average of each institution's gross 
annual decrease in mortgages outstanding ([11], Table 9) divided by the average 
of its initial and year-end mortgage holdings ([11], Table 3) calculated over 
the estimation period for each institution, and then divided by 4 to arrive at 
a quarterly basis. The 6's compare with the estimate of the Canadian Life 
Insurance Officers' Association ([5], p. 44) of 11 per cent annual repayments for 
life insurance companies (6 = .027) and the estimate of the University of Western 
Ontario ([53], p. 125) of 36 per cent annual repayments for trust companies 
(8 = .090). These two estimates imply stock adjustment coefficients of .280 
and .196 for life and trust companies, respectively. 


*°Tf the coefficients from the transformed regressions are used for these 
calculations the speeds of adjustment become .175 for the banks, .334 for the life 
insurance companies, .152 for the trust companies and .293 for the mortgage loan 
companies. 


Si, 


cent for banks and 77 per cent each for life insurance companies, 
trust companies and mortgage loan companies. *? 


B. Financial Institutions — Portfolio Size 


Because the size of the investment portfolios held by finan- 
cial institutions exerts a very significant influence on the vol- 
ume of mortgage lending undertaken by the financial institutions 
examined here, a brief description of the factors affecting the 
size of these portfolios is in order. This discussion, which is 
quite cursory, is presented only as an indication of some of the 
forces affecting asset size and not as a complete specification 
of these forces. ** 


My model is based upon the premise that the size of an insti- 
tution's investment portfolio or total asset holdings (Al) is 
determined by the public's willingness to hold the obligations of 
the institution, and that this essentially depends upon the pub- 
lic's wealth (W) (represented as an eight-quarter distributed lag 
on current-dollar gross national expenditure calculated by a first 
degree Almon variable), the yield offered by an institution on its 
obligations (Rj) relative to the yield offered on competing secur- 
Veves (Rj), and the public's existing holdings of the institution's 
obligations. *? 


a 


i 
A = bowie 
£ (Ri, RW AL) (29) 


This basic relationship, with the dependent variable expressed 
in first difference form (AA), was estimated for the change in 
asset holdings of the chartered banks, trust companies, mortgage 
loan companies, and twelve life insurance companies. In addition, 


*"lThese results are derived by dividing the stock adjustment coefficient (y) 
into the coefficient on the total asset variable for each institution. 


*2\ more rigorous and comprehensive model is now under development at the 
Bank of Canada in conjunction with the RDX project. 


*3an important determinant of the asset size of deposit taking institutions, 
the ease or convenience of dealing with them (i.e., accessibility, hours of 
operation, staff co-operation, etc. [40], pp. 327-335) has been ignored in this 
study because of difficulties in specification and data collection. 
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an insurance policy loan equation was estimated since policy loans 
arise in response to borrower actions and constitute a drain on 
life insurance company resources. Because the public's ability 
to obtain policy loans is a function of their insurance in LOLCe. 
which is assumed to vary with life company assets, life company 
assets rather than wealth are used in the policy loan regression. 
These regressions in untransformed and transformed form are pre- 
sentedyin Jlable 3. 


The regressions in Table 3 indicate that the model provides 
a reasonable explanation of the asset size of deposit-taking insti- 
tutions and of the policy loans of life insurance companies, but 
unfortunately the model does not explain too well the asset size 
of life insurance companies. The change in chartered bank asset 
holdings depends upon the public's wealth and holdings of bank 
liabilities, the differential between the rate paid on chartered 
bank personal savings accounts and the short-term government bond 
rate (RPS - RO3), and the differential between the rate paid on 
90-day bank deposit receipts and the short-term bond rate (R9O - 
R03). The change in trust company asset holdings depends upon 
the public's wealth and holdings of trust company liabilities, 
the yield differential between the rate paid on trust and mortgage 
loan company one-year term liabilities and the short-term government 
bond rate (RIGIC - R03), and the differential between the trust 
and loan company chequable deposit rate and the chartered bank 
personal savings deposit rate (RCH - RPS). The change in mortgage 
loan company asset holdings depends upon the public's wealth, the 
differential between the rate on trust and mortgage loan company 
S-year-term liabilities and the long-term government bond rate 
(R5GIC - RLC), and the differential between the chequable deposit 
rate and the chartered bank personal savings rate (RCH - RPS), 
although these variables are not highly significant. Hence, it 
appears from these results that the asset size of a deposit-taking 
institution depends upon the public's wealth, the public's exist- 
ing holdings of an institution's obligations, and the rate paid 
on these obligations relative to the rate on alternative securities. 
However, my model does not provide a completely Satisfactory ex- 
planation of the asset growth of financial institutions, since 
important non-price factors are ignored, i.e., location, conven- 
ience and services offered by these institutions. 
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Table 3 


CHANGES IN ASSET HOLDINGS (AA) OF CANADIAN FINANCIAL INSTITUTIONS 
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The model operates reasonably well in explaining the policy 
loan holdings of life companies. The change in policy loan hold- 
ings varies with the size of life insurance companies" assets, the 
public's existing policy loans and the long-term government bond 
rate. Because the policy loan borrowing rate was fixed at 6 per 
centyit Wwasinoteincluded int themspeci fication: 


Unfortunately, my stock adjustment model does not provide a 
good representation of the asset growth of life insurance compan- 
ies, since the stock adjustment coefficient has the wrong sign, 
indicating.a speed of.adjustment exceeding 1. Consequently,..a 
more or less ad hoc specification, presented in equation (30), was 
adopted for the asset growth of life insurance companies in which 
their assets vary directly with the public's wealth and inversely 
wlohe the rate, otechangesor the prace evel (PGNE) and the short- 
term government bond rate (R03). 


1954-4065 


ALE =" OLS8 21 + 135 55,01 40142-9002 5, 080s tee Sle W 


(ISCO (219) (2555) (.07) (54.76) 
25699003 PCNE. SS 7ESeRO ae (30) 
(2412) (2507) . 
SEE = 145.2 R? = .99 R2 = .99 D/W = .31 


Surprisingly, a Hildreth/Lu autoregressive transformation 
yields a minimum € = -.028 despite the presence of serially cor- 
related residuals indicated by an extremely low Durbin/Watson 
Statistic. Therefore, to deal with this problem equation (30) 
was re-eSstimated in first-difference form in equation (31): 
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4. A DISAGGREGATED HOUSING MARKET MODEL** 


In this part of the paper the basic RDX1 housing sector is 
expanded to take account of the fact that the housing market is 
not really a single market in the classical sense but a series of 
overlapping submarkets differentiated by location, type, age and 
quality of dwelling, and kind of tenure (see [At ape 55). Since 
each submarket is influenced by different institutional consider- 
ations and since the behaviour of the participants in these sub- 
markets often differs substantially, it is desirable to disaggre- 
gate the housing market as much as possible. A start toward this 
disaggregation is made here by recognizing that the housing market 
is split fundamentally into two basic subsectors — the Single 
dwelling sector primarily owner-occupied and the multiple dwelling 
sector primarily tenant-occupied — and by examining the behaviour 
of the participants in each of these sectors separately. 


An indication of the differences between single and multiple 
dwelling sectors may be seen in Table 4, where the number of sin- 
gle and multiple unit housing starts and the percentage change in 
rents, Multiple Listing Service (MLS) sale prices, and NHA house 
prices since 1951 are presented. As one can see in Table 4, single 
and multiple dwelling starts followed distinct patterns over the 
period, showed different cyclical behaviour and grew at quite dif- 
ferent rates. During this time multiple dwelling starts rose 
from less than 25 per cent of total housing starts in the early 
1950's to approximately 50 per cent of total starts in the mid- 
1960's. Over the same period rents, prices of new NHA houses, and 
the average price of units sold through the Multiple Listing Ser- 
vice of real estate boards showed quite distinct cyclical patterns. 
However, after 1956, the period for which data are available for 
all categories, the average annual rate of inflation in these 
categories was quite similar, being 4.4 per cent for rents, 4.1 
per cent for the prices of new NHA houses, and 5.0 per cent for 
MLS prices. 


**Much of the work presented in this section is based upon an earlier paper 
by the author [42]. 
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Table 4 


SINGLE AND MULTIPLE HOUSING STARTS, 
AND PERCENTAGE CHANGES IN HOUSING PRICES AND MONTHLY RENTS 


Housing starts, Multiple starts Percentage change in: 

in thousands: as a percentage Average NHA MLS 
Year Single* Multiple* of total starts REIMESS padicess ices mas 
1951 550 WS BEI 5 3 Moke n.a 
O52 60.7 Zl Z2Ore Sew Hod n.a 
1953 70.8 51.6 LR, Uf Sodl n.a 
1954 78.6 34.9 30.7 On9 6.8 n.a 
1955 M.0 Soro 28.4 S00) Veal n.a 
1956 90.6 36.7 28.8 6.1 LO 7 BS) 
ROSY 83.0 SOS Boll 4.4 Teo 8.1 
1958 104.5 60.1 SOmS Poll =5 8) Boll 
O59 9259 48.4 3455 39 sll Soe 
1960 O72 Ae, 6S 3.4 -1.0 1.4 
1961 76.4 49.2 DoH Belt aif -2.6 
1962 74.4 S905 42.7 3.7 2ig2 5546) 
1963 Tigre 71.4 48.0 Bos 2.8 -3.1 
1964 Hike dl 88.6 5505 4.1 4.0 Sie 
1965 75.4 Sil, By Bree 4.5 his 
1966 YOu O59 44.2 Sof 8.6 OFS 
1967 Vos Vile 55.8 Uoll 8.1 8 
1968 ToS KAM 6 61.8 3.8 4.2 11.0 


Sources: * Central Mortgage and Housing Corporation: Canadian Housing Statistics 
1968. Ottawa, March 1969, pp. 7 and 56. 


** Dominion Bureau of Statistics: Labour Force Survey worksheets. 


*** Canadian Association of Real Estate Boards: The Canadian Realtor, 
Toronto. Monthly. 


n.a. — not available. 
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A. Restdenttal Construction Expenditure and Housing Starts 


The first benefits of disaggregation appear in my explanation 
of residential construction expenditure since I can now explicitly 
recognize that single and multiple dwelling starts generate dif- 
ferent expenditures and different expenditure patterns. *5 TALS es 
accomplished by formulating residential construction expenditure 
as a function of lagged single (HSS) and multiple (HSM) housing 
Staxtshinequations? (32) and (52"). 


1Q54-4Q65 
ERCeee 5 50 Fee 166555 HSSe 80 HSS 1198 HSS, + 2.72 HSM 
(2588) Gis .87) (6.22) (4.07) (3.65) 
+ 1139 HSM 4 TOS HSM, + 1.14 HSM | (32) 
(1.66) Clrs 95} (17982) 
SEE = 15.94 Rewes95 D/W = 1.55 


TRG)=948°62 ‘486 .971> HSS"4522910-HSS +2. 060HSS + 2.68 HSM 


(2:20) ibe 4Cs )annntt( iba MMe etek (4eso)pael Selmestan 
+ 1.46 HSM, + .95 HSM, + 1.17 HSM, (32") 
(1.97) (1.32) (1.80) 
SEE = 15.50 eos D/W = 2.02 


These equations are statistically superior and economically 
much more meaningful than the disaggregated equations presented 
in section 2 since equations (32) and (32') allow for variable 
expenditure patterns (single dwelling residential construction 
expenditure is spread over three quarters and multiple dwelling 
expenditure over four quarters), and for a separate estimate of 
the expenditures generated by each form of construction. Single 
dwelling starts are shown to generate construction expenditure 


*SThis is recognized in D.B.S. calculations of residential construction 
expenditure by assigning different weights to single and multiple dwelling units 
put in place. 
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of approximately $115-550) per unitastarts in \constantilos7sidoldars 
while multiple dwelling starts are shown to generate expenditure 
of approximately $6,250 per unit start.*® These figures compare 
to an over-all average of $7,500 per unit start indicated by the 
disaggregated equation. Finally, equations (32) and (32') have 
the statistical advantages of a substantially reduced standard 
error of estimate and a much smaller likelihood of serial correla- 
tion [16]. Consequently, it can readily be seen that this formul- 
ation is much more realistic and conveys substantially more mean- 
ingful information than that provided in the aggregate formulation 
presented in equation (2). 


Once) differencesshave been recognized insthesprice; behaviour 
and pattern of single and multiple housing starts these differ- 
ences should be incorporated into the model by analyzing the fac- 
tors influencing the volume of single and multiple housing starts 
and the determination of prices in each of these sectors separately. 
In the remainder of this subsection I deal with the forces influ- 
encing the volume of housing starts in each sector. 


Developers of multiple uni teproyectsyplan eltherytoesel. 
their buildings whenythey haveibeen constructed, and rented: or to 
retain them as long-term investments. Thus the desirability of 
undertaking a multiple dwelling project depends upon the relation- 
ship, between aestexpected sellingiprice ands tsetotal, construction 
cCOSt,/oreupon theddeveloper vs expected yield onsanyestedecapital 
Because real estate investments, like other long-term investments, 
are usually made on a yield basis, ‘the desirability of a project 
from either the sale or revenue viewpoint is determined by the 
net cash flow, the amount of mortgage finance obtainable, and the 
construction and land costs associated with the project. Since 
the net cash flow depends upon gross rental income, interest costs, 
taxes and other current expenses and the amortization term of the 
mortgage, the volume of new multiple dwelling construction will 
be greatly influenced by existing rent levels, vacancy rates, 
construction and land costs and the terms and availability of 
mortgage credit. 


An analysis of single unit construction introduces a new 
complication since these houses are not only speculatively built 


*®The average of the sum of the untransformed and transformed coefficients. 
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by merchant builders (developers) for subsequent sale but are also 
custom built by owner builders or contractors on a pre-sale basis 
(see [39], p. 58). When the demand for owner-occupancy dwellings 
increases, the price of single family dwellings increases relative 
to construction costs, assuming that increased building activity 
does not profoundly affect construction costs in the same period, 
and the speed at which houses are sold accelerates, thus causing 
an increase in the volume of new construction by merchant builders. 
Similarly, the greater the demand for Oowner-occupancy dwellings 

the greater will be the volume of construction of new custom- 
built houses. However, since the increased building of custom- 
built houses is not a consequence of the selling price to construc- 
tion cost relationship, the forces influencing the level of this 
form of construction differ somewhat from those influencing the 
level of speculative building. 


The role of mortgage credit in the single dwelling sector is 
more complex than in the multiple dwelling sector because mortgage 
credit has a more direct influence on the final demand for single 
dwellings. Merchant builders are influenced directly by the 
availability of mortgage credit since they require these funds 
for construction and indirectly because their houses will be dif- 
ficult to sell if the cost and non-price terms of this credit are 
too stringent for prospective purchasers to absorb. Similarly, 
more stringent borrowing terms will reduce the volume of custom 
building by making monthly carrying costs and downpayment require- 
ments or both, too burdensome for some prospective purchasers to 
absorb. Therefore, the volume of new single dwelling construction 
will be quite sensitive to the level of housing prices, vacancy 
rates, construction and land costs, and the terms and availability 
of mortgage credit. 


Finally, when considering factors influencing the volume of 
Single and multiple housing starts one must also take into account 
the possibility of substituting one type of construction for the 
other. This is partially done in my model by having single hous- 
ing starts as a function of housing prices and multiple housing 
Starts as a function of rents so that, ceteris paribus, if rents 
increase relative to housing prices, multiple housing starts will 
increase relative to single housing starts. Similarly, if devel- 
opers think higher borrowing costs can be passed on to purchasers 
of single family houses more easily than to tenants in multiple 
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dwellings, rising mortgage rates will cause multiple dwelling con- 
struction to fall more sharply than single dwelling construction. 
In addition to these variables, land costs play an important role 
in determining the form of construction to be undertaken since 
rising land costs encourage higher density land utilization. This 
should, lead -toran» increase in the volume of ‘multiple dwelling» con- 
struction relative to single dwelling construction. Although 
increasing land costs will also tend to discourage both forms of 
construction by reducing their profitability,*’ the net impact of 
rising land costs is likely to be an increase in multiple housing 
Starts -and Ja, reduction tinesing le housing «stants 


From the above discussion it follows that multiple housing 
starts (HSM) are a function of rents (R), vacancy rates (V), con- 
struction, costs (CC), land costs (L), and the cost) (RM)»and_ avail- 
ability /otaprivates (Mi) and public (CMHC) mortgage credit. (Single 
dwelling housing starts (HSS) are a function of these same vari- 
ables, sexceptethat the price of houses (PH) replaces «rents, cand 
land costs have the opposite influence in the single and multiple 
equations. 


HSM = £ (R, VM, CC, L, RM, MT, CMHCM) (33) 


HSS 


g (PH, VS, CC, L, RM, MT, CMHCS) (34) 


The estimated equations for multiple and single housing 
Starts are presented in equations (35) and (35') after deleting 
the vacancy variable, substituting a proxy credit rationing vari- 
able (RM - RB), and introducing the winter house-building incentive 
dummy variable (WW), as discussed in section 2. 


“7If prices and rents in period t depend upon the demand for and supply 
of housing units in t, increased land costs in t will have little or no 
effect on prices and rents in t. To the extent that increased costs reduce 
construction in t, they will restrain the increase in housing units in t#l, 
thereby raising prices and rents in t+l. However, unless prices and rents 
immediately react strongly to changes in the rate of growth of new housing units 
and unless the elasticity of demand for housing with respect to prices and rents 
is considerably less than 1, the profitability of such construction falls. 
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1Q57-4Q65 


HSS ="15255' = 1 250NO1 498. 5°02 shor SeO5e4e7. L -NWee SIRT (PH/CC) , 


RGGI? (7855) CirPa ie CO iOains eens ze 


- .21 L- 5.41 RM. | + 6.18 (RM- RB) | + .028 oS) 
(2.14) (2.28) (3.63) (1257) 
+ 066 () (35) 
(4.34) 
SEE = 2.48 R2 = .93 Rove ya es Dalal 


oa Cie cee en ae oe See ee iemcee Ua ye) 


(ley aye7 249) (ART 2)e) (455 6)e C2 91H” eo) 2 


E2997 FES 267 RM, + 6-13 (RM - RB). , + 027 oo 
(225) C220) (3.48) (keenly) 
OGG eS, (35') 
(4.36) 
SEE = 2.48 0 = 052 D/W = 2.20 
1Q57-4Q65 


HSMP=957 39 607° Q194" 198 Q2+0351203 492249 NW) 4) 2409 “(R/CE) 


(cO}Mm (S85 eemieSseeer(> o1jeem citi sjsemeoes 7) pe 


+e Geen Sh 77 RM, + -08 (RM - Rag hyo ile coe) 
(2.38) (4.48) (.05) (1.96) 
=2 020 eS ., (36) 
(. 38) 
SEE = 2.37 R? = .89 R2 = .83 D/W = 1.75 
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HSM = 5.2 - 6.8 QL + 1.7 Q2 + 3.0 Q3 + 2.2 WW + 24.26 (R/CC), | 
(25a )t 2 (6242 Vee 011244) in (DROS mele OS) 1 (2828 


CMHCM 
+16) Lo- 5. 700RMy) 4p Ole (RMSEERB)) oe teen Odin ) 
t-1 t-1 PH 
(2524) .2(3-92) (.01) (1.84) 
+2012 or eae (36") 
(23) 
SEE = 2.35 p = .149 D/W = 1.95 


These regressions reconfirm the appropriateness of my model 
and accentuate the distinctions between the single and multiple 
dwelling sectors. Single housing starts are significantly influ- 
enced by both the cost and the availability of private mortgage 
credit while only the cost of this credit influences the volume of 
multiple housing starts. Although these results are somewhat more 
pronounced than I had anticipated, they are consistent with the 
preceding discussion since developers of multiple dwellings are 
likely to be quite sensitive to interest costs that substantially 
affect the profitability and cash flow of their projects. On the 
other hand, builders of single dwellings are building for home pur- 
chasers who are accustomed to the high cost of consumer credit, who 
are primarily concerned with monthly and downpayment requirements, 
which are quite sensitive to variations in non-price lending terms 
(see [18], pp. 69-75), and who can vary the proportion of their 
budget devoted to housing. Consequently, these builders are less 
responsive to interest cost variations, as the elasticity measured 
at the means of -1.56 for single housing starts as opposed to 
-2.85 for multiple housing starts indicates, and require non-price 
credit rationing to equilibrate their sector of the market. More- 
over, financial institutions are less likely to ration developers 
of multiple dwelling projects, who can be ‘locked in' to financing 
for a longer period and whose goodwill the institutions covet, 
than small builders prevalent in the construction of single unit 
dwellings.*® The significance of the government direct lending 


*®Individual, as opposed to corporate, borrowers have the legal right to 
discharge NHA mortgages after three years and conventional mortgages after five 
years on penalty of paying three months' interest. Corporate borrowers have no 
such privilege and therefore can be ‘locked in' for the full term of their mort- 
gages while individual borrowers cannot. Hence, in periods of high interest 
rates lending institutions prefer corporate to individual borrowers since 
corporate borrowers cannot repay their loans in advance if interest rates decline. 


variable (CMHC) in the multiple equation is not inconsistent with 
the lack of private rationing in this sector, since Central Mort- 
gage and Housing Corporation lending occurs at a lower rate than 
that charged for government insured mortgages. 


The larger sum of the coefficients on the multiple variable 
than on the single government direct lending variable indicates 
that an additional million dollars of government mortgage lending 
in constant 1957 dollars for multiple dwellings will generate 40 
per cent more dwelling starts than if this lending were for Single 
dwelling construction. Land costs are shown to play a vital role 
in the mix of single and multiple housing starts as rising land 
costs significantly increase multiple housing starts at the ex- 
pense of single housing starts, and have a net negative effect 
(although this net effect may not be significant). While the rent 
to construction cost ratio is quite significant in the multiple 
housing starts equation, the ratio of housing prices to construc- 
tion costs is only significant at the 13 per cent confidence level 
(using a one-tailed test) in the single housing starts equation. 
This lower significance can partially be explained by the inap- 
propriateness of the ratio in explaining housing starts for the 
large number of custom-built houses included in the Single hous- 
ing starts category. Finally, as expected, the winter house- 
building incentive programme had a much more pronounced effect on 
Single housing starts than on multiple housing starts, where its 
impact was confined to multiple dwellings of two to four units. *? 


B. Prtces and Rents 


Although the general forces underlying the demand for rental 
and owner-occupancy dwellings are essentially the same (see sec- 
tion 2 for an elaboration of these forces), they have somewhat 
different effects on the participants in these markets. Net fam- 
ily formation, net immigration and net non-family household forma- 
tion initially tend to generate demand for rental accommodation, 
while families experiencing first and second child births and 
families with fathers aged twenty-five to thirty-five often shift 
their demand from rental to owner-occupancy accommodation (see 


*9In this study multiple dwellings include duplexes, semi-detached and row 
houses and apartment units. 


et: 


[9], p. 68). Recently, completing the life-cycle pattern, there 
has been a tendency for families to move back to rental from owner- 
occupancy accommodation following the departure of the children 
from the family home. In determining the demand for single vis- 
a-vis multiple dwelling units these demographic influences are 
extremely important. However, they are very elusive to Speciiy, 
and consequently are reflected in my statistical work simply by 
expressing the demand for single dwellings on a per family basis 
(because families are the main occupiers of single dwellings), 
and by expressing the demand for units in multiple dwellings on a 
per capita basis (because the occupancy of these units is not 
confined to families and lack of non-family household data pre- 
cludes a more structural specification). Numerous attempts were 
made to introduce child birth, migration and various age composi- 
tion variables into the model but these attempts were generally 
unsuccessful despite their theoretical importance. 


Variations in incomes also have different sectoral impacts 
on the demand for housing since variations in income not only 
influence over-all demand for housing by affecting net family un- 
doubling, net family formation and net new non-family household 
formation (as discussed in section 2), but they also affect the 
allocation of demand between different kinds of housing. Ignoring 
qualitative effects, higher incomes enable more families to afford 
the monthly carrying costs and downpayments required for home 
ownership, thereby increasing the demand for single family dwel- 
lings. At the same time higher incomes enable more population 
units to afford the rents required to maintain separate living 
accommodation, thereby generating a net increase in the demand 
for rental accommodation despite the fact that rising incomes also 
enable families to shift some demand from rental to owner-occupancy 
dwellings. When assessing the relative strengths of these forces 
for the future it is interesting to note that between 1951 and 
1966 the number of doubled families in Canada declined by approx- 
imately 140,000 (from 9.8 per cent to 4.0 per cent of all fami- 
lies), while the number of non-family households (60 per cent of 
which consist of individuals over 55 years) rose by over 382,000 
(see [28], p. ADEE 


‘°for comparative purposes it is interesting to note that the number of 
family households in Canada rose by approximately 1,230,000 between 1951 and 
1966 ([10], p. 73), so that undoubling and net non-family household formation 
accounted for 30 per cent of the realized increase in housing demand. 
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As mentioned briefly in section 2, credit variables have a 
strong influence on the demand for housing accommodation by affect- 
ing the downpayment and monthly payment requirements associated 
with buying a home. However, if one ignores qualitative effects, 
as is done in this study, the main impact of credit influences is 
on the allocation of final housing demand between rental and owner 
accommodation rather than on the over-all user demand for housing. 
Although more stringent credit terms reduce the demand for owner- 
occupancy housing there is no corresponding net reduction in the 
over-all demand for housing since much of this reduced demand for 
owner-occupancy housing is shifted to rental accommodation. This 
happens because more stringent credit terms cause families to delay 
their shift from rental to owner-occupancy dwellings and to un- 
double into rental rather than into owner-occupancy accommodation 
causing a net increase in the demand for rental accommodation. 
Hence, although more stringent credit terms reduce over-all hous- 
ing demand to some extent, the most pronounced effect is the shift- 
ing of demand for owner-occupancy housing to rental housing. Thus, 
more stringent credit terms are likely to cause a net reduction 
in the demand for owner-occupancy dwellings and a net increase in 
the demand for rental accommodation. 


This discussion can now be summarized in functional form and 
its validity tested by regression analysis. Per capita demand for 
units in multiple dwellings (DHM/POPT) depends upon permanent real 
per capita disposable income (YDP/POPT), the price of houses (PH) 
and the rent on multiple dwelling units (R), the price of alterna- 
tive goods and services (PGNE), and the cost (RM) and availability 
(MT) of mortgage credit. Family demand for single dwellings (DHS/ 
HH) depends upon these same variables with permanent real family 
disposable income (YDP/HH) replacing (YDP/POPT), and with the 
credit, rent and housing price variables exerting an influence on 
the demand for single family dwellings opposite to the influence 
of these variables on the demand for multiple accommodation. 


DHM/POPT = h (YDP/POPT, PH, R, PGNE, RM, MT) (37) 


DHS/HH = k (YDP/HH, PH, R, PGNE, RM, MT) (38) 


Rents and housing prices can now be determined by introducing 
the per family stock of single dwellings (SHS/HH) and per capita 


a) 


stock of multiple dwellings (SHM/POPT), and interacting these 
stocks with their respective demand functions. 


R = r (YDP/POPT, PH, PGNE, RM, MT, SHM/POPT) (39) 
PH = p (YDP/HH, R, PGNE, RM, MT, SHS/HH) (40) 


Since the stock of dwelling units existing in any period is 
equal to the stock of the previous period plus completions and 
conversions less removals and demolitions; if conversions, remov- 
als and demolitions are a function of past stock, and completions 
a function of lagged housing starts, the supply of each type of 
housing is a function of the previous stock and lagged starts. 


nN 
(= 6, (HSM/POPT).] (41) 


(SHM/POPT) = j [(SHM/POPT), | 
At =0 


m 
(SHS/HH) = q [(SHS/HH), 1, 2 8; (HSS/HH),_ 1 (42) 
i=0 


Estimates of equations (39) to (42), with the stock of rental 
(SHR) and owner-occupancy (SHO) dwellings replacing the stock of 
multiple (SHM) and single (SHS) dwellings (because sectoral hous- 
ing stock estimates are available only in the latter form), are 
presented in equations (43) to (48). The coefficients of the 
lagged housing start variables in equations (47) and (48) were 
estimated by the Almon technique using second and third degree 
Almon variables. °? 


°1The actual estimated housing stock regressions are: 


SHO = .9989 SHO, , + 3.88 Z, - 2.80 Z, 
(982.59) (S351) a Bess) 


R? = ,99 D/W = 2.23 

m m 

SHR = .9995 SHR,_, + 3.14 Z, - 2.34 Z. 
(979.44) (3.67) (2.90) 

R? = .99 D/W = 2.06 


where ie and Ze are second and third degree Almon variables created on single 
housing starts and zh and 2B are second and third degree Almon variables created 
on multiple housing starts. 


1Q57-4Q65 nee 


PH = 141.5 + .9 Ql + 3.5 Q2 + 1.7 Q3 + 19.12 (YDP/HH), | 
(ied ye coy erCs58),- “C179 9090) 


- 305.09 (SHO/HH) + 1.34 PGNE, , + .29R, | - 2.51 RM, 
(2.43) (2°75) (.99) (1.00) 
SEE = 1.95 R2 = .93 R2 = .92 D/W = 1.15 


(43") 
PH isso rey sh 3. 1.Q2 4 e1.79Q3 + 55652 (YDP/HHY | 
(ies5) (OF) eens 78) (246) = (e435) 


E25 o ea OHO/HH aie GNE Cie dee Se mcs) 1M 


@ie72) CST ee (17?) (.32) oe 
SEE = 1.69 0 = .425 D/W = 1.40 
1057-4Q65 


PH = 149.4 + 1.0 Ql + 3.6 Q2 + 1.8 Q3 + 34.05 (YDP/HH), , 
(os) me 0G) ms 205) eel 97) C2260) a 


- 346.38 (SHO/HH) + 1.27 PGNE, , + 22, (44) 
(2.92) (nos) (.73) 
SEE = 1.95 Re 2.95 Re", 92 B/W eos 


PH'= 123.8 + .7 Ql + 3.0 Q2 + 1.7 Q3 + 41.99 (YDP/HH). , 
(145) Cleodyeds<8e) © 8(22 72) (2-09) 


- 243.42 (SHO/HH) + .60 PGNE, , + .31 Ry_y (44') 
(1.70) (1.40) (1.03) 
SEE = 1.64 po = .475 D/W = 1.42 
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R = -54.4 + 245.36 (YDP/POPT), _, - 1096.18 (SHR/POPT) | 
(12.60) (3467) (1.84) 
le 24 PGNE eS Bag + 2.88 Ra (45) 
(3.78) (1.61) (1.88) 
SEE = 1.35 R* = ,98 D/W = 1.15 
Re =92608bA4254580 (YDP/POPT) |_| - 769.15 (SHR/POPT) |, 
(lR4S)mGsa23) (103) 
PSAQOURCNE 9 + 1 523Ria ee 5240 RM AG (45') 
(2892) (2513) (1.89) 
SEE = 1.21 0 = .425 D/W = 1.44 
1Q57-4Q65 
Rest] 5509 n20se56 (YDP/POPT) Pelszonol (SHR/POPT) : 
(1206) Gs aio} (2.30) 
+ 1.61 PGNE one? SePH (46) 
al = 
Gee Cie4anis 
SEE = 1.41 R* = ,98 D/W = 1.24 
Resse 35n01 40226202 (YDP/POPT) - 1090.09 (SHR/POPT) , ‘ 
(.89) (2292) (1.45) 
+ 15224 RGNE SeoilePH (46') 
ep = 
(4221) oe (iomees 
SEE = 1.27 0 = .375 D/W = 1.42 
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These price and rent regressions are quite consistent with 
those in section 2 and with themselves. (Housing prices and rents 
vary directly with permanent real disposable income, the price of 
competing housing, and the price of alternative goods and services; 
and inversely with the respective stocks of housing.) Housing 
prices seem to vary inversely with the cost of mortgage credit, 
and rents seem to vary directly with this cost, which is consistent 
with the notion that rising financing costs shift demand from 
owner to rental housing. However, the deletion of the mortgage 
cost variable in equations (44) and (46) seems to have little or 
no effect on the explanatory power of the regressions. The R's 
remain the same and the SEE rises slightly in only one case, while 
the deletion of the mortgage cost variable allows the income vari- 
able to become much more significant in the housing price regres- 
sion. Therefore, although the mortgage rate variable performs as 
anticipated it does not appear to play a leading role in price and 
rent determination. On the other hand, it must be remembered that 
the price, rent and mortgage cost variables are all inexact repre- 
sentations of true market conditions, as previously discussed in 
section 2, and consequently the likelihood of a strong correlation 
is diminished in my specification. Demographic influences enter 
the specification since the variables in the price equation are 
expressed on a per family basis, and the variables in the rent 
equation are expressed on a per capita basis. In an effort to 
introduce more specific demographic variables numerous other spec- 
ifications were attempted but they were generally unsatisfactory. 


Since the Hildreth/Lu search procedure yielded autoregressive 
parameters greater than 1, a Theil/Nagar autoregressive trans- 
formation [52] was used in equations (43') to (46') in an unsuc- 
cessful attempt to eliminate serial correlation. These transformed 
regressions do not indicate any startling changes although they 
consistently increase the significance of the price of competing 
dwelling accommodation variables and reduce the significance of 
the alternative goods and services variable (PGNE). These regres- 
sions also tend generally to increase the importance of the ef- 
fects of income on housing prices and to reduce slightly the 
effect of the existing housing stock. 
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7293855 +. 101°HSS (47) 
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(6.36)0 wen ies) ieee 
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2Q54-4Q65 
SHR'=' 19995 SHR | + .132°HSM ¥° .251 HSM 
(979.44) ~ (1.79) (7.55) 
a 055 HSM, + .146 HSM TOA HSM ; (48) 
(5.15) (4028) (3.89) 
SEE = 2.46 R* = ,99 D/W = 2.06 


Disaggregative housing stock regressions in equations (47) 
and (48) are also quite consistent with the total stock regression 
in section 2. The existing stock of owner-occupied and rental 
accommodation is determined by the amount of each form of accom- 
modation that existed in the previous period and current housing 
completions, where current housing completions are represented by 
past housing starts. The lagged housing stock coefficient of less 
than 1 indicates that demolitions and removals exceed conver- 
Sions, since these were all assumed to be a function of lagged 
Stock. Coefficients on the lagged housing start variables indi- 
cate an average construction period of approximately two and one- 
quarter quarters for multiple dwelling projects and one and two- 
thirds quarters for single housing units.°* The fact that the 
sum of the coefficients of the multiple housing start variables 
is considerably below 1 and that the sum of the coefficients of 
the single housing start variables is above 1 arises from clas- 
sification inconsistencies inherent in the use of SHR and SHO as 


°* The average construction period was calculated after adjusting the lagged 
Start coefficients so that all housing starts give rise to housing completions. 
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approximations for SHM and SHS, respectively. These results indi- 
cate that not all multiple dwellings, which include duplexes and 
row housing, are used for rental purposes. Finally, the Hildreth/ 
Lu transformations confirm the absence of serial correlation, 
yielding o's of -.112 and -.026 in the SHO and SHR regressions, 
respectively, and transformed coefficients virtually identical to 
those in the untransformed regressions. 


C. Constructton Costs 


Because land costs enter the disaggregated housing start 
equations separately, my construction cost variable was redefined 
in this section to exclude land cost. The measure of construction 
cost (CC) in this section is an index of the average cost of con- 
struction (excluding land cost) per square foot on new government- 
insured single detached dwellings. Variations in this index were 
assumed to be influenced by the same variables as in section 2, 
part C, with the exception of land costs, i.e., by changes in 
average hourly earnings in construction (WC), changes in temporary 
or bridge financing costs (R03), changes in the cost of building 
materials and the cost of delays and bottlenecks that arise as 
current residential construction (IRC) and non-residential con- 
struction (INRC) press against their respective industrial capac- 
ities. Changes in the cost of building materials, along with the 
cost of delays and bottlenecks are represented by deviations of 
current residential and non-residential construction from their 
seasonally adjusted logarithmic trends and a sales tax dummy vari- 
able (DVST). This estimated construction cost regression in un- 
transformed and transformed form is presented in equations (49) 
and (49'). 


3Q55-4Q65 


In CC - In CC, _, = -.0064 + .041 (In INRC - In INRC), 
(1.59). (2.74) 


aeeOOge Cine TRC in IRC), 4 + .239 (In WC - In WC, 


Jy) 
(5.27) (2.61) 
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+ .027 (In RO3 - In RO3,_,) + .034 DVST (49) 
(3.78) (al 
SHEE Obl R* = .86 D/W = 1.39 
In CC - In CC,_4 = -.0052 + .044 (In INRC - In INRC), _, 
(22ers) 
+ .066 (In IRC - In IRC), | + .198 (In WC - In we) 
(3.43) (1.83) 
+ .028 (1n RO3 - In RO3,_,) + .035 DVST (49) 
(3.66) (5248) 
SEE = .010 p = .466 D/W = 1.91 


These equations indicate that construction costs are influ- 
enced by the same variables, with the exception of land costs, as 
construction and land costs in section 2. Moreover, the coeffi- 
cients on these variables are remarkably similar to those in the 
construction and land cost equations (14) and (15) <2 athe only 
exception is the variable for average hourly earnings in construc- 
tion (WC), which has a much stronger impact on construction costs 
in equations (49) and (49') when multicollinearity is reduced by 
the exclusion of land costs, than in equations (14 )eand (15). 


5S. SUMMARY OF FUNCTIONAL RELATIONSHIPS 
AND ESTIMATED EQUATIONS 


Before turning to the simulations in the next section it is 
useful for reference purposes to summarize the functional relation- 
Ships and estimated ordinary least Squares equations of the pre- 
ceding four sections. 
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Investment in residential construction 
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(50) 


(51) 


(52) 


(53) 


(54) 


(55) 


(S6) 


(57) 


(58) 


Total housing starts (59) 


HST = 25.6 - 20.2 Ql + 7.7 Q2 + 7.7 Q3 + 9.5 WW + 76.80 (PH/CLC) 
(1.06) (9.26) (3.86))" w(48Is) (2.76) | EGE 75) 


MHC 
aml 2858 RM i 520 °(RM = RB) ae 7029 cs + .058 o~ a ; 
(2) (235) (1.44) (3.93) 
R* = .95 D/W = 1.95 


Price of houses 


Piis=a/ 4 Leelee Oli+. 5.3 02-2 0805) tery 7aeles (YDP/HH) | 
(Gl 70) eelelret. 01) (3.44) (27,05) (2.95) 


- 180.89 (STH/HH) + 1.44 PGNE. 1 (60) 
(2.40) (3.94) 
Rea O2 D/ Nae 97 
Total stock of housing units 
STH = .9997 STH eee 24 OHO Tate e572 HST 4 
(680.78) (2.85) (5.07) 
BP Pati oe +096 no 3 (61) 
(4.69) (4.44) 
Regno9 D/W = 2.03 
Construction costs (including land costs) 
in CLE =n CLO 4 = -.0031 + .039 (In INRC - 1n INRC) | 
G51) G1:92) 
+ .090 (1n IRC - In IRC), + .13 (In WC - In WC, _,) 
(3.81) CLet3) 
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4 atluiGlny Lawn yy) + .030 (1n RO3 - In RO3,_ 4) 
(2.58) (3.30) 
$l JO29EDVST (62) 
(Shar) 
Ro1= 278 D/W = 1.56 
Land costs 
(63) 
ee 1415 ee O42 RORT © 0508 Y Deas. L54STH) + ss59en Lb 
(518)) (6.55) (4.38) (5.09) (5.08) 
R* = .96 D/W = .77 


Conventional mortgage rate 


RG = 9. 7(=48785e(STH/HH)ie 


tt + 3.17 (YDP/HH) - .0031 ALTM 


(3.20) (2.95) (3.16) (6.02) 
+ .0045 MLTM, | + .38 RNHA + .32 RB, | (64) 
(5.76) (4.49) (4.49) 
Roe 96 iy ge 
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2. Ordinary Least Squares Estimates: 

The financial institution mortgage approval regressions are 
presented together in Table 1 and the net asset growth or inflow 
regressions are presented in Table 3 and in equation (30). 


C. The Disaggregated Housing Model 


1. Functional Relationships: 


n m 
IRC =e o 6. HSS... Ps 8. HSM, 5) (67) 
HSS = n (PH/CC, L, RM, RM - RB, CMHCS, WW) (68) 
HSM = q (R/CC, L, RM, RM - RB, CMHCM, WW) (69) 
PH = b (YDP/HH, SHO/HH, R, PGNE, RM) (70) 
R = d (YDP/POPT, SHR/POPT, PH, PGNE, RM) (71) 


n 
SHO Taka. 964 sHSS a OHO 
iL t-1 ie 


) C72) 
: ih 
et 
m 
SHR = > 8. HSM ., SHR 7 

g ie B S ae SHR.) (73) 
j=0 

CC = z (INRC/INRC, IRC/IRC, WC, R03, DVST) (74) 


Other equations are the same as in RDX1 and the extended 
mortgage market sector. 


2. Ordinary Least Squares Estimates: 
Investment in residential construction 


TROVS (5507 + 62558HoSo e+ 2es9 HSS + 1.937 HSS 
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+ 2.72 HSM + 1.39 HSM, , + .95 HSM, , + 1.14 HSM, _, 
(3.65) (1.66) (e197 lee2) 


(75) 


Rea=aS D/Waeeel. o> 
Single housing starts 


FsS ees) Saal On lgi es. S C2566. 5.05 467.1 WW 
(le 76 C7. 35) CEES 


+ 31.01 (PH/CC), , - .21 L - 5.41 RM. y 
Geis) (2-14) (2228) 


Foe 1S a(RMeee RB) ten 023 9 (ae 
(3.63) (ie 57) 


) (76) 


Roh oS D/W = 2.11 
Multiple housing starts 


HSM 
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- 305.09 (SHO/HH) + 1.34 PGNE, | + .29R, | - 2.51 RM 
(2.43) (2275) (.99) (1.00) 
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Rent 
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+ 1,24 PGNE +25) PH + 2.88 RM (79) 
a 24) a 
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R* = .98 D/W = 1.15 
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Stock of renter-occupied housing units 
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(979 C440 a (9879) (7.55) 
+ ,235 HSM, + .146 HSM ea yily; HSM, ; (81) 
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Construction costs 
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6. SIMULATIONS OF THE RDX1 HOUSING AND 
EXTENDED HOUSING MODELS 


In order to examine the stability and predictability of my 
models and to explore the impact of alternative policy measures 
on the housing market, a number of simulations of the RDX1 hous- 
ing and extended housing models were conducted. These simulations 
consist of first: solutions for both models over the twelve-quarter 
period 1963-1965 within the estimation period, and over the eight- 
quarter period 1966-1967 beyond the estimation period, and second: 
solutions for both models over the twelve-quarter period 1963- 
1965 after introducing various policy changes such as a 1 per 
cent increase in the long-term government bond rate, a 1 per 
cent increase in the NHA mortgage rate, and a $100 million in- 
crease in CMHC direct mortgage lending. 


A. The Baste Stmulattons 


The first simulations were solutions for the RDX1 housing 
and extended housing sector models over the twelve-quarter period 
1Q63-4Q65, initializing in 4Q62; and solutions for these models 
for the eight quarters immediately beyond the estimation period 
1Q66-4Q67, initializing in 4Q65. Thus simulations were begun in 
4Q62 and 4Q65, respectively, with the actual values of the lagged 
endogenous variables. Thereafter internally generated values 
were used. 


The endogenous variables in the RDX1 version simulations are 
housing starts (HST), residential construction expenditure (IRC), 
construction and ‘and costs (CLC),.housing prices. (PH), the stock 
of housing units (STH), and the conventional mortgage rate (RC). 
These variables are determined by equations (50) to (54), and (56). 
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The endogenous variables in the extended housing model simulations 
are: single housing starts (HSS), multiple housing starts (HSM), 
residential construction expenditure (IRC), construction costs 
(CC), housing prices (PH), rents (R), the stock of owner-occupied 
houses (SHO) and renter-occupied houses (SHR) and the conventional 
mortgage rate (RC). These variables are determined by equations 
(67) to (73), and (56). The exogenous variables in the simula- 
tions of both models are: families (HH), population (POPT), perma- 
nent real disposable income (YDP), the size of financial institu- 
tions' assets (ALTM), financial institutions' mortgage holdings 
(MLTM), the implicit private gross national expenditure deflator 
(PGNE), non-residential construction expenditure (INRC), average 
hourly earnings in construction (WC), and land costs (L). The 
exogenous policy variables in both models are: the long-term gov- 
ernment bond rate (RLC), the short-term government bond rate (R03), 
the NHA mortgage rate (RNHA), and the volume of Central Mortgage 
and Housing Corporation direct lending (CMHC). In the disaggre- 
gate model the latter variable is replaced by two variables, the 
volume of Central Mortgage and Housing Corporation lending on sin- 
gle dwellings (CMHCS) and the volume of CMHC lending on multiple 
dwellings (CMHCM).°? 


In Table 5 I present the results of the twelve-quarter simu- 
lation within, and the eight-quarter simulation beyond, the esti- 
mation period in terms of the percentage error of the predictions 
for each of the endogenous variables in the RDX1 housing model. 
The results for the endogenous variables in the extended housing 
model are presented in Table 6. The two solutions are compared 
with the actual values for residential construction expenditure 
and total housing starts (single and multiple unit starts are com- 
bined) in Diagram 2 and Diagram 3. 


These simulation results demonstrate the stability of my 
specification within the estimation period, as only residential 
construction expenditure and housing starts have average percent- 
age errors exceeding 2 per cent for the twelve-quarter simulation. 
Residential construction expenditure has an average percentage 
error of 4.7 per cent in the aggregate RDX1 model and of only 3.3 
per cent in the extended disaggregated model. Housing starts have 


°*Because the simulations were conducted within the framework of the over-all 
RDX1 model [24] and because RLC rather than RB was used in RDX1, RLC was used in 
place of RB in my simulations. 
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Table 5 


RESULTS OF SIMULATIONS IN TERMS OF PERCENTAGE ERRORS* 
FOR TWELVE QUARTERS (1Q63-4Q65) WITHIN, AND EIGHT QUARTERS 
(1Q66-4Q67) BEYOND, THE ESTIMATION PERIOD USING THE RDX1 HOUSING MODEL 


Period IRC 
1963-1965 % 
1 =11.3 
2 -4.5 
5 .6 
4 =Ole0/) 
5 6.4 
6 -8.7 
7 -1.8 
8 -.8 
9 ad/ 
10 =e) 
Wal -2.8 
12 =8.7 
Average 
Twelve 4.7 
Quarters 
1966-1967 
1 6.0 
2 8.2 
3 -8.6 
4 sbib ate! 
5 -5.4 
6 6.6 
7 -7.5 
8 -2.9 
Average 
Eight Hdl 
Quarters 


* —~indicates 


HST PH Sue STH 
1.5 -4.0 1.8 -.1 
-4.5 -2.8 2 -.1 
6.0 -1.3 -.4 - 
-4.6 -3.5 -.1 

ES -.6 4 — 

-4.5 lesa) -.4 -.1 
7.9 Ati -.4 -.1 
6.8 -1.1 ws -.2 
-5.3 a5 .8 -.1 
the 2.9 -1.1 -.2 
ES Ald -.3 -.3 

-10.7 1.8 .8 -.4 
6.4 159 6 el 
2 De 5 -.1 
-9.1 1.4 -1.3 Pi 

-20.7 ons ol 2 

-13.1 1.0 6.3 El 
ales 2.6 1.8 - 
15.8 1.0 2.6 ‘1 

-11.5 1.4 6.6 1 
Bel 11 9.3 1 
13.6 1s7 3.9 1 


that simulation estimate exceeds actual value. 
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Table 6 


RESULTS OF SIMULATIONS IN TERMS OF PERCENTAGE ERRORS * 
FOR TWELVE QUARTERS (1Q63-4Q65) WITHIN, AND EIGHT QUARTERS 
(1Q66-4Q67) BEYOND, THE ESTIMATION PERIOD USING THE EXTENDED HOUSING MODEL 
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an average percentage error of 6.4 per cent in the aggregate for- 
mulation;: and, of 9,3\ per cent for singlevand!/ 13.1: per: cent» for 
multiple starts in the disaggregated formulation. However, if one 
ignores the first quarter (1Q63), which simulates surprisingly 
poorly considering that most variables take their original values, 
the average percentage error for single housing starts in the 
eleven-quarter period (2Q63-4Q65) declines to 4.5 per cent and for 
multiple housing starts to 11.1 per cent. Housing prices, rents, 
construction costs and the conventional mortgage rate all simulate 
extremely well in both models, with average percentage errors from 
Se per cent» for: constructionmeosts to d.sipenzcenta for thercon= 
ventional mortgage rate, and to between 1.0 per cent and 1.9 per 
cent for the price and rent variables. 


The simulation results for the eight quarters beyond the 
estimation period are less impressive than those obtained for the 
twelve quarters within the estimation period. This is particularly 
true in the disaggregated model where the division between single 
and multiple starts simulates poorly, although their sum approxi- 
mates total starts reasonably well. The poor results when single 
and multiple starts are taken separately seem to originate from 
a structural shift in the impact of land costs, probably arising 
from their extremely rapid rate of increase, since a comparison of 
the land cost coefficients in the single and multiple housing 
start regressions for the estimation period ending 4Q65 (equations 
(33) and (34)) with those for the estimation period ending 4Q67 
(Appendix B, equations (B-9) and (B-10)) reveals a 50 per cent 
decline in both land cost coefficients. Therefore, since land 
costs enter the single housing starts regression with too large a 
negative coefficient and enter the multiple housing starts regres- 
sion with too large a positive coefficient, it is not surprising 
that the simulations underestimate single housing starts and over- 
estimate multiple housing starts during the 1966-1967 period. 


Nevertheless, considering the models in their entirety, the 
results are encouraging. In the aggregate model only IRC at 7.1 
per cent and HST at 13.6 per cent have average percentage errors 
exceeding 4.0 per cent. As discussed below, this is not a bad 
performance for the housing market over the very volatile 1966- 
1967 period. Similarly, except for the single and multiple hous- 
ing starts mix, which is quite unsatisfactory, the aggregate model 
fares rather well with only IRC at 10.5 per cent having an average 
percentage error exceeding 4.0 per cent. 


fe) 


However, a fair assessment of IRC and housing start simula- 
tion results cannot be made for the 1966-1967 period from the size 
of our percentage errors alone because of the very volatile per- 
formance of the housing market after 1965. Rather, any assessment 
should be made in conjunction with predictions generated by other 
procedures. Consequently, in order to facilitate such comparisons, 
residential construction expenditures and housing starts were fore- 
cast by two 'naive' mechanical procedures and their percentage 
errors compared with the simulated percentage errors in Tables 7 
and 8. 'Naive procedure A' predicts that IRC and HST in any quar- 
ter will be the same as in the corresponding quarter of the previ- 
ous year, 1.e., IRC = IRCy_4. 'Naive procedure B' predicts that 
any change in IRC or HST between the corresponding quarters of 
the preceding two years will also occur in the current quarter, 
i.e cif RUMI RC ERAS aEGl RCPEAS IRC IR 


These comparisons indicate that predictions arising from my 
models for residential construction expenditure and for total 
housing starts substantially outperform those made by ‘naive! 
mechanical forecasting procedures. For residential construction 
expenditure, the average quarterly percentage error arising from 
Simulation predictions using the RDX1 housing model is 7.1 per 
cent and from using the extended housing model is 10.5 per cent, 
compared to 11.7 per cent using 'naive procedure A' and 15.3 per 
cent using 'naive procedure B'. 


For total housing starts the average quarterly percentage 
error arising from simulation predictions using the RDX1 model is 
14.4 per cent. In the extended housing model, using the sum of 
Single and multiple starts, the error is 11.0 per cent. These 
errors compare to 24.5 per cent using 'naive procedure A' and 34.6 
per cent using 'naive procedure B'. However, in the case of separ- 
ate predictions for single and multiple housing starts arising 
from simulations of the extended housing model, only the Dredic— 
tions of multiple housing starts outperform ‘naive procedures A 
and B'. Multiple housing starts have an average quarterly per- 
centage error of 29.7 per cent compared to average errors of 35.7 
per cent and 47.8 per cent for 'naive procedures A and B', respec- 
tively. In the case of single dwelling starts my simulations have 
an average error of 39.0 per cent compared with 24.2 per cent and 
28.5 per cent for 'naive procedures A and B'. 
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Quarter 


1966 1 


1967 1 


Average 


Table 7 


COMPARISON OF PERCENTAGE ERRORS* IN 


Procedure A 


14.2 


NOG? 


Procedure B 


° 
a) 


PREDICTIONS OF RESIDENTIAL CONSTRUCTION EXPENDITURE 


Predictions Arising From: 


RDX1 


RDX1 Extended 


Housing Sector Housing Sector 


Simulations 


Q 
i) 


* —~ jndicates that simulation exceeds actual value. 
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Table 8 


COMPARISON OF PERCENTAGE ERRORS* IN PREDICTIONS OF HOUSING STARTS 


Predictions Arising From: 


RDX1 RDX1 Extended 

Housing Sector Housing Sector 

Quarter Procedure A Procedure B Simulations Simulations ** 

% % % % 

1966 1 Qe, 65 SoS 3-5 
2 -32.5 -50.0 -16.8 -8.6 
3 -33.4 -40.3 -23.8 -7.8 
4 -22.8 -5.4 -16.9 5 
1967 1 -35.0 -38.7 DE A Sea 
2 32.6 54.5 Sia? 2A 
3 29.4 53.0 -10.6 -13.1 
4 U8 28.8 5.9 DS 5A 
Average 24.5 34.6 14.4 EO 


* -—- indicates that simulation exceeds actual value. 


** Calculations based on sum of single and multiple starts. 
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B. Alternative Poltcy Stmulattons 


In order to assess the implications of various policies de- 
signed to influence the volume of residential construction and 
other aspects of the housing market, my models were re-simulated 
over the 1963-1965 period after introducing separate one-shot 
changes in the NHA mortgage rate (up 1 per cent), in the long-term 
government bond rate (up 1 per cent), in both the NHA mortgage 
and long-term government bond rates (both up 1 per cent), and in 
the volume of Central Mortgage and Housing Corporation direct 
lending (up $100 million) during 1Q63. The percentage changes in 
housing starts and prices resulting from the introduction of each 
of these alternative policies into the housing sector of RDX1 are 
presented in Table 9. The percentage changes in single and multi- 
ple housing starts and prices and rents resulting from each of 
these policies in my disaggregate housing model are presented in 
Tables 10 and 11. The increase in CMHC direct lending in the 
disaggregate model was $50 million for both single and multiple 
housing. 


These simulations have a number of interesting implications. 
According to the aggregate model, a 1 per cent increase in the 
long-term bond rate will cause a 6.6 per cent decline in housing 
starts in the first year (even though the increase in RLC has no 
effect on housing starts in the quarter in which the 1 per cent 
increase is introduced),°* a 7.7 per cent decline in the second 
year and a 6.3 per cent decline in the third year. According to 
the disaggregate model a 1 per cent increase in RLC will generate 
a smaller reduction in housing starts than the aggregate model 
indicates and will shift the mix between single and multiple starts 
because single starts remain relatively constant (increasing 
slightly) while multiple starts decline by approximately 2.8 per 
cent each year. Housing prices are also affected by the change 
in RLC. The aggregate model indicates a 1.1 per cent increase 
after twelve quarters. The disaggregate model shows that this is 
the consequence of a slight increase in rents and a very slight 
reduction in house prices. 


S4The increases in interest rates referred to in this section are in absolute 
terms —i.e., an increase from 5.50 per cent to 6.50 per cent is a 1.0 per cent 
increase in interest rates, while the percentage changes in housing starts and 
rents in this section are in relative terms, i.e., an increase from 20,000 HST to 
21,000 HST is a 5 per cent increase in housing starts. 
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Quarter 


1963 


1964 


1965 
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Table 9 


RESULTS OF SIMULATIONS UNDER ALTERNATIVE 
POLICIES USING THE RDX1 HOUSING MODEL 


Change in housing starts, 
in thousands, arising 
from an increase in: 


RNHA §& 

RNHA = -RLC) = _RLC_ CMHC 

_ — _— 26 
-9.1 -2.6 -9.3 5.0 
-6.3 -3.7 -10.2 -.6 
-5.6 See Yih 08 
-5.6 -3.4 -8.9 =e 
=r, = Sin 2 -8.4 -.4 
-4.4 -3.0 -7.8 -.5 
-4.5 -2.8 -7.4 -.2 
-4.8 -2.9 -7.7 -.1 
-6.8 -2.6 -6.9 -.3 
-3.2 =24.5 -6.3 -.5 
-3.8 -2.4 -6.3 — 
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Percentage change in 
housing prices arising 
from an increase in: 


RNHA & 

RNHA RLC RLC CMHC 
1 — ol coi | 

3 Ht 4 -.2 

5 2 .6 -.5 

8 4 Ihgal -.3 
o@ 5 Une -.3 
IZ 5 ila 7/ -.3 
1.4 7 New 5 
LS6 8 Bist -.2 
Wee! 8 7b ols} =.2 
he 6 9 eof -.2 
2.0 11 2e9 -.2 


Quarter 


1963 


1964 


1965 


1 


Table 10 


RESULTS OF SIMULATIONS FOR HOUSING STARTS UNDER ALTERNATIVE 
POLICIES USING THE DISAGGREGATE HOUSING MODEL 


Change in single housing 
starts, in thousands, 
arising from an increase in: 


RNHA 


RLC 


RNHA & 


RLC 


CMHC 


a9 


Change in multiple housing 
starts, in thousands, 
arising from an increase in: 


RNHA 


RNHA & 
RLC RLC_ CMHC 
= = aK) 
ERs Aes 1.0 
-.6 =A07 ane) 
a7 LN zn 
oar 2423 189 
= 16 =422 es 
BP) eAel 4 
#7 RD) oa 
£37 e4e! =) 
6 -4.0 - 
7 -4.0 2 
ON 399 3 


Quarter 


1963 


1964 


965 
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RESULTS OF SIMULATIONS FOR HOUSING PRICES AND RENTS UNDER 
ALTERNATIVE POLICIES USING THE DISAGGREGATE HOUSING MODEL 


Percentage change in housing prices 


Table 11 


arising from an increase in: 


RNHA 


RNHA & 
RLC RLC_  CMHE 
— — -.1 
_— -1.8 =.1 
-.4 -1.7 -.3 
=i) =1..6 58 
a5 pale. a 
-.3 -1.6 -.3 
-.3 -1.6 -.3 
=D -1.6 -.3 
-.2 -1.5. = 35 
-.3 =1D -.3 
nS -1.5 -.2 
20 Gill oes) =52 
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Percentage change in rents 


RNHA 


Wats 


RLC 


arising from an increase in: 


RNHA §& 
RLC CMHC 
Boil = 
Zire = cdl 
Ziel -.2 
2.5 -35 
Zin =. 
Phe If =.5 
De ORS) -.3 
Sne -.2 
Nu =.2 
SRS -.2 
Sadi -.2 


A 1 per cent increase in the NHA mortgage rate appears to 
have a more pronounced impact on the housing market than does a 
1 per cent increase in the long-term bond rate. The aggregate 
model indicates that a 1 per cent increase in RNHA will cause a 
14.2 per cent reduction in housing starts in the first year (even 
though the increase has no effect on housing starts during the 
quarter in which this increase is introduced), a 13.9 per cent 
reduction in the second year and an 11.1 per cent reduction in 
the third year. The disaggregated model indicates a 15.8 per cent 
reduction in multiple housing starts in the first year, a 16.6 
per cent reduction in the second year and a 15.3 per cent reduc- 
tion in the third year, compared to a .4 per cent increase in 
single housing starts in the first year, a 1.9 per cent increase 
in the second year and a 2.6 per cent increase in the third year 
arising from a. 1. per cent increase in RNHA.. Thus, once again, 
the disaggregate model indicates a smaller net reduction in hous- 
ing starts than does the aggregate model. Prices are also more 
significantly influenced by a change in RNHA than by a change in 
RLC. The aggregate model shows a 2 per cent increase in housing 
prices after twelve quarters arising from a 1 per cent increase 
in RNHA compared to a 1.1 per cent increase in housing prices 
resulting from a 1° per cent increase in RLC. Once again this 
mortgage rate increase works to the detriment of tenants, as rents 
rise 2.4 per cent after twelve quarters, and to the benefit of 
home purchasers, as prices fall 1.0 per cent after twelve quarters. 


An increase of $100 million in Central Mortgage and Housing 
Corporation direct lending generates an increase in housing starts 
in the first two quarters after this injection of additional funds 
and a slight reduction in housing starts thereafter. According 
to the aggregate model this increased lending will generate an 
additional 7,600 housing starts in the first two quarters but only 
an additional 4,400 starts over the first three years, since this 
government financed construction is partially offset by reduced 
privately financed activity. According to the disaggregate model 
an additional $50 million of single and multiple dwelling direct 
lending will generate an additional 4,500 single dwelling starts 
and 6,300 multiple dwelling starts in the first two quarters but 
only an additional 1,500 single starts and 4,400 multiple starts 
after three years. The total number of housing starts is higher 
in the disaggregate model because the lending mix has a larger 
multiple component than that implied by the coefficients in the 
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aggregate model. Both models indicate a very slight reduction in 
housing prices andtrents. These Ssimulation= results are only =par- 
tial, however, because no allowance is made for the impact an ad- 
ditional $100 million of government funding will have on the capi- 
tal markets. 


The highlights of the various policy alternatives are summar- 
ized in terms of annual elasticities in Tables 12 and 13, and in 
terms of their influence on residential construction expenditure 
in Diagrams 4 and 5. These summaries clearly demonstrate that 
variations in the NHA mortgage rate will more profoundly affect 
residential construction and housing prices than equivalent vari- 
ations in the long-term government bond rate, although variations 
in both these rates will have a substantial impact on the volume 
and mix of residential construction and a minor impact on housing 
prices and rents. Variations in government direct mortgage lend- 
ing activity will also have a significant effect on residential 
construction, initially stimulating and subsequently retarding 
slightly the volume of building activity. 


CONCLUSION 


In this: paper) havesattempted to specify and analyze the 
structure of; ‘and“the forces’ operating on and within, *the housing 
and mortgage markets, and then to use the developed structure to 
examine the implications of alternative government policies. In 
a number of areas, however, this study is rudimentary raising many 
more questions than it answers, especially concerning the struc- 
ture and interrelationships of the various components or subsec- 
COVrs-of these wares. 


A further cautionary word about using my results today (April 
1970) must be issued because of the structural changes that have 
occurred since the study was started in 1967. Complete data were 
then available only to the end of 1965 and consequently the basic 
specification was determined on the basis of these data, although 
the model was later re-estimated making use of data to the end of 
1967. Unfortunately for my purposes, the housing and mortgage 
markets have undergone profound structural changes since 1965 


$2 


Table 12 


A COMPARISON OF HOUSING START ELASTICITIES OVER TIME WITH RESPECT TO 
CHANGES IN THE NHA MORTGAGE RATE AND THE LONG-TERM GOVERNMENT BOND RATE 


RDX1 Model Disaggregate Model 
Total Housing Starts Single Housing Starts Multiple Housing Starts 
Year RNHA RLC RNHA RLC RNHA RLC 
1 -.90 -.34 03 OL -1.00 -.09 
2 -.87 -.40 el2 _— -1.04 ee 
3 -.69 -.33 Pa Ns) .O1 -.96 -.16 
Tab lears 


A COMPARISON OF PRICE AND RENT ELASTICITIES OVER TIME WITH RESPECT TO 
CHANGES IN THE NHA MORTGAGE RATE AND THE LONG-TERM GOVERNMENT BOND RATE 


RDX1 Model Disaggregate Model 
Housing Prices Housing Prices Rents 
Year RNHA RLC RNHA RLC RNHA RLC 
1 -O1 .O1 -.08 -.01 .08 302 
2 OZ, .03 -.07 -.02 mal .02 
3 pie -05 -.06 -.02 .14 202 


83 


S96I v96l €96| 


%t da YWHNY —— 
%L dan sy —— Ole 
uoll|'W OOL$ IN DHWD -- - 062 


UuOoljN}|OS esDg oar 
: O1€ 
/ 
fi: OcEe 
A / if i ose 
A\ 
yo OLE 


ye: \ vA \ | O6E 
/ / 
Z \ [59 \ | few Olv 


/f / va Ov 
/ / f' OSY 


/ | | OLv 
O06 


OIG 
SUOIITIW ¢ 
py! 


SNOILdWNSSV ADINOd JAILVNYILIV YGNN 


(3GOW J1V9IYOOV) SNOILVINWIS JAYNLIGNIdX3 NOWINYLSNOD IVILNIGISIa 
p woibpig 


84 


G96I v96l €96| 


a a pel es ee 


%t da YHNY — 
%i da s14 —— 


uoll|!W OOl$ 49 JHWD --- 
UDIINJOS BSOG —— 


O 


= 


OSd 

Ole 
062 
OFT. 
Cee 
OSE 
OL& 
O6E 


Olv 


OeVv 
OSV 


| efalay alsem A| esol Spsealgedlbiee| jal ¥te | eel e Lal 


OLV 
SUOIIIW ¢ 
Dal 


SNOILdWNSSV ADNOd JAILVNAILIV YIGNN 


(3GOW JLV9IAOOVSIC) SNOILVINWIS JYNLIGNASdXI NOIWINALSNOD TVILNIGIS3a 


g woi6pig 


85 


necessitating a reformulation of some of my specifications. For 
example, since 1965 the NHA mortgage interest rate evolved from a 
rate constrained by an arbitrarily set and seldom adjusted ceiling, 
to a rate constrained by a ceiling adjusted quarterly in relation 
to variations in the yield on long-term Government of Canada secur- 
ities (the NHA ceiling was initially set at one and one-half per 
cent above the average long-term government yield in the previous 
quarter and then readjusted to two and one-quarter per cent above 
this yield), to a rate that was freed of all such constraints, and 
allowed to be determined in the market. 


Even more important for the extrapolative use of the models, 
1965 ushered in a highly inflationary period, which has lasted to 
the time of writing. During this period an inflationary psychology 
arose that has had a pronounced effect on the reactions of real 
estate developers. to monetary considerations, especially in the 
case of the construction of multiple dwellings. Essentially, the 
expectation of sharply rising costs induces developers to under- 
take new projects in the face of rising interest costs because 
developers expect that delay will mean higher land and construc- 
tion costs, and that any possible saving in financing costs will 
be more than offset by increases in other costs. Consequently, 
price expectations, which were less important during the basic 
estimation period, must now be incorporated into the model. Sim- 
ilarly, the distinction between real and nominal interest rates 
becomes much more important in periods of rising prices and it is 
possible, and probably quite likely, that a re-specification of 
the model in terms of real rather than nominal interest rates 
would be very beneficial where the estimation period is extended. 


Despite these difficulties the basic model presented bears a 
reasonable resemblance to the real world and works well both over 
the original estimation period and the period extended to the end 
of 1967. Therefore, it is hoped that this work will serve as a 
guide to, and a framework for, further explorations in these most 
diverse and complex markets. 
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APPENDIX A 


Two-Stage Estimates of the RDX1 Housing Sector 


In this appendix I present two-stage Fisherian estimates of 
the basic RDX1 housing sector over an estimation period ending in 
4Q65. 


A-1 Investment in residential construction, 1Q54-4Q65 


IRC = 117.9 + 4.60 HST + 1.96 HST, , + .92 HST, _, 
(6.56) (16.42) (7370) (3.29) 


SEE = 22.06 R? = .89 D/W = 1.05 


A-2 Total housing starts, thousands of units, 1Q57-4Q65 


HST = 17.2 - 20.2 Ql + 7.8 Q2 + 7.5 Q3 + 8.7 WW 


(.55) (8.62) (3265) mts 72) m2 34) 


+ 


907.3: (PH/ CLG) e— 12.557 RM + 3.24 (RM - RB) 


(3.37) Gta — (eo : 
POST yt OS8 C4 
(1.40) (3.65) 
SEE = 3.55 R? = .92 D/W = 1.83 


A-3 Price of houses, 1Q57-4Q65 


PHe=a/9 ls lols 42 Oe tel ROS rao. 02 (YDP/HH) | 


CaS, Tek Wik  enrram T6 0a) : 


= 212.3 (STH/HH) + 1..74 PGNE 


(2.99) (4.82) ae 


SEE = 1.92 R* = .91 D/W = 1.14 
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A-4 Total stock of housing units, 2Q54-4Q65 


oIH =,.99935, STH #20209 1+) 4064 HST. + S10) Hol 


y “fh t-2 
(Cole es (2.49) (OMS eee (4.99) 
+ .110 HST. 
(4.78) 
SEE = 6.66 R? = .999 D/W = 2.02 


A-5 Construction costs (including land costs), 3Q55-4Q65 


in CLG =—bn CLO, 4 ="=.0032 +-.045 -(1n.INRC —sIn INRC) 4 
(.49) CE390)) 


AORN MNES Wn THON) 


(3.45) 
+076. Clin WC ein We, 4) 
(.63) 
tele Ss Gln. bein Ly) 
(2.26) 
+ OSCR elm RUSe= ln RO3,_4) <a OSUEDVGT 
(3.40) (5.15) 
SEE = .014 R? = (74 D/W = 1.52 
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APPENDIX B 


Ordinary Least Squares Regressions of the RDX1 Housing 
and the Extended Housing Models — Estimation 
Period Extended to the End of 1967 


In this appendix I present ordinary least squares re-estimates, 
untransformed and transformed, of the basic and extended RDX1 
models over an estimation period extended to the end of 1967. 

A. The RDX1 Houstng Model 


B-1 Investment in residential construction, 1Q54-4Q67 


IRC = 119.28 + 4.56 HST + 1.86 HST, , + 1.01 HST, , 
(eae 272 ol) (7.83) (3.91) 


SEE = 22.28 R* = .88 D/W = 1.06 


IRC = 95.39 + 4.90 HST + 2.00 HST, , + 1.18 HST 
(5.42) (22.98) (9.66) (5.56) 


l 
NO 


SEE = 19.60 po = .499 D/W = 2.04 


B-2 Total housing starts, 1Q57-4Q67 


AST =99 7een 20ce cOlad 46.67 (0 Jue 6, OL ane 20h? SENN 
LOY CES (Seo 10 ame 902055) 


+ 64.41 (PH/CLC) - 8.78 RM, + 5.41 (RM - RB), | 


(2.92) (Gal erate 02) d 
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B-2' 


B-3! 


CMH CMHC 
Os? Corie .054 Geeca) 2” , 
(2.33) (Ana) 
SEE = 4.05 R* = .92 


D/W = 


(a 


+ 4.97 (RM - RB), 


(1.54) 


HST = 108652) 2062701 49588) 0284857540504 OSL EWN 
(oS) eet (AS eee] ) een 38.000) 
+ 68.42 (PH/CLC) - 8.58 RM, | 
(2535) (2551 
e032 Cc + 041 >, : 
(2.43) (3.38) 
SEE = 3.92 aye SAY: 


Price of houses, 1057-4067 


D/W = 


1 


ie 


oo 


96 


PHB oe 2 lee ered ORO2e tees Ou Seta Ji fe (YDP/HH) , 


(CAMS) ep NEPA) (Sn 


= 274/23 \(STH/HH), + 1.44 PGNE 
(7.89) (7.76) 


SEE = 2.02 Ro = 498 


t-1 


(5420) 


D/W = 


i 


sed id 


PHS Oe te Am ete 2 0 26s 2 oO ont Olt 5G (YDP/HH) , 


(2099)" (222978 (591 | (416) 


~ 254.18 (STH/HH) + 1.32 PGNE 
(5.24) (5.24) 


SEE ="1.73 0 = .450 


90 


t-1 


(57.03) 


D/W = 


1 


~62 


-1 


-l 


B-4 Total stock of housing units, 2Q54-4Q67 


STH” = 1.000 STH fp Loullo Meee OOOO + .248 HST 


= BSI 
(776.94), © (3.01) (oe nas eicye. aa 
+ .086 HST, , 
(4.46) 
SEE = 6.44 R? = .999 D/W = 2.03 
B-4! 
STH = 1.000 ST at .212 HST + .339 HST, | + 248 HST : 
(784.50) (3.01) (B25) (Aer 7770) ea 
+ .086 HST. , 
(4.49) 
SEE = 6.44 Grae 015 D/W = 2.00 


B-5 Construction costs (including land costs), 3Q55-4Q67 


In CLC - In CLC, _, = -.006 + .037 (1n INRC - In INRC), 
Cezonn Cle 6g) 


* These equations were estimated using second (Z2) and third (Zz) degree 
Almon variables created on housing starts. The actual regressions are: 


STH = 1.000 STH, , + 3.33 Z, - 2.44 Z 
(776.94) (4.30) (3073) 


R? = .99 D/W = 2.03 


STH = 1.000 STH, , + 3.33 Z, - 2.44 2, 
(784.50) (4.32) (3.75) 
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B-5! 


B-6 


+ 


.070 (In IRC - In IRC), , 


(2573) 

+ .36 (In WC - In WC, ,) 
(5.24) 

UE (Glide abn 4b, 


(1.59) 


+ 


.020 (1n ROS - In RO3,_,) + .017 DVST 
(2207) (2072) 


SEE = .017 Rei= 273 D/W = 1.16 


in CLG — ‘In, CLC 


-.004 + .015 (In INRC = In INRC), 


Uy diy re ie 

+ .024 (1n IRC - In TEC 
(.92) 

+ .33 (In WC - In Wea) 
(3.55) 

aie (abr in Sahel ee 
(1.82) be 

+ .021 (In RO3 - In RO3,_,) + .014 DVST 
(1.92) (1.52) 

SEE =) 2015 0 = .606 D/W = 1.89 


Land costs, 2Q54-4Q67 


Los 284015452022 POPTat. 7028) YOR aoe. s0SbnGIH + 65 AL 
(4.16) (4.38) (4.93) (S229) (5.43) 


SEE = 4.70 R* = .96 D/W = .98 
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eae 4200 ©0091 POPTs 49" 020eVDPs—) 4020; SIH 4.45 AL 
(1643)) ea) (2.93) (1.06) (6.21) 


SEE *=,5292 po = .441 D/W = 1.31 


B-7 Conventional mortgage rate, 2Q54-4Q67 


R@g=" 12.9) = 15.07 (STH/H) + 3.82 (YDP/HH) - .0027 ALTM 


t-1 
(6.07) (6.70) (3.83) (5.49) 
+ .0041 MLT™, _, + .45 RNHA + .28 oy 
(6.00) (6.22) (4.00) 
SEE = .100 Re 6-97 D/W = 1.26 


B-7' 


RC = 13.6 - 14.49 (STH/HH) + 4.50 (YDP/HH) - .0020 ALTM 


t-1 


(4.89) (5.47) (3.94) (32 275) 
+ .0029 MLTM, | + .38 RNHA + .29 RB. | 
(5235) (5.26) (3.86) 
SEE = .088 0 = .486 D/W = 2.05 


B. The Extended Housing Model 
B-8 Investment in residential construction, 1Q54-4Q67 


IRC = 45.02 + 6.56 HSS + 3.00 HSS + /2,,005HSS 


ea t-2 
GEE SPN ean) Mare enor 
+ 2.89 HSM + 1.19 HSM, | + 1.15 HSM, + 1.64 HSM, _, 
(4.69) (59) (1.78) (5218) 
SEE = 16.46 R* = .94 D/W = 1.44 
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B-8' 


TRE 932.95 eo 77 aSS ears A0O8HSS Peel OSS 


ti t-2 
(1252) . (14.959 (7.64) (4.89) 
+ 2.96 HSM + 1.29 HSM, | + 1.10 HSM, , + 1.70 HSM, , 
(S217) (2.03) (1292) (3o17) 
SEE = 15.74 m= 294 D/Wi =. .1,..97 
B-9 Single housing starts, 1Q57-4Q67 
HSS = "21 74>— 12-63 Olas 5, 51029 484.2003 405420) WW 
(ie taye (ee 50) (3224) peice 95) 19) 
te lise02 <(PH/CC) pl) lige 1.98 RM 
(.56) (1555S) me Cle0n) 
+ 5.63 (RM - RB). | + .022 (SS) A Sih =, ; 
(2.87) G1e95) (4.42) 
SEEn = 2. 91 Raa 89 D/W = 2.05 


B-10 Multiple housing starts, 1Q57-4Q67 


HSMe=5 3189.) 7.5 Ol 42am 204652005 ans. 22 NW 
(19 Na (in: 2 108 ee (5) ea 140) 


+ 34.94 (R/CC), | + .07 L - 4.97 RM. | + .17 (RM - RB), 


t-1l t-1 1 


(3.63) (120) (3.50) (31.0;) 
Poel LA Ss 1062 =, ; 
(2.60) (1.63) 
SEE. = 2275 R* = .86 D/W = 1.55 
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B-10' 


HSMe= 5 O74 Ole 2 c0102 0 261050 5710 WW 
(ean (7 a8), Oly ee (2064)) 165) 


4929597) (R/CC) + .10 L - 4.10 RM, + .70 (RM - RB), 


= Si 
(2.58) ua (Sy (pee. es esas zz 
M M 
+ .074 fear ) + .040 foany ee 
(1.80) (1.09) 
SEE = 2.67 0 = .331 D/W = 1.91 
Bol 1oPrice of houses, 1057-4067 
PH = 178.5 + 1.3 Ql + 3.9 Q2 + 2.0 Q3 + 34.44 (YDP/HH) | _ 
(SeS2yee te Soa = (45 lene 9) 2807) 
- 392.58 (STHO/HH) + 1.29 PGNE, 1 + -29 Re_y - 1.01 RM, , 
(72.93) (3.33) Gle2 1 jeer 0) 
SEE = 1.89 R? = .98 D/W = 1.11 
Baday 


Piel 4 Oe Oe Orr oon 2 Efe. UNOS. fe o0 219 (YDP/HH) | _ 
(3.41) (1736) ) (4767) (3.43) (2742) 


- 365.47 (STHO/HH) + .73 PGNE + .35 R + 1.10 rm! 
all t-]1 t-l 
(5.69) (2520) (139) (246) 
SEE = 1.60 pea 0450 D/We =" le53 


ct This variable has the wrong sign and is insignificant) 
B-12 Rent, 1Q57-4Q67 


R = -17.7 + 303.14 (YDP/POPT), , - 1636.10 (SHR/POPT),_ 
(65) (4092) (3.34) 


wy 


ele ePGNeE aa GASy aaa se coe la tay 


(ASG 7G Gece mln es due (34 ame 


SEE = 1.39 R* = ,99 D/W = 1.26 


B-12' 


R = .82-+ 335.48 (YDP/POPT) - 1707.80 (SHR/POPT) | 


t-1 


(.03)) (4892) (3.20) 
fo 82) PGNEM et) 659 PH Agee 202 nH 
(3.46) (3.05) (1.44) 
SEE = 1.25 o = .380 D/W = 1.51 


B-13 Stock of owner-occupied housing units, 20Q54-4Q67 


SHO* = =°9989 (SHO +72 Oo elloor te. 4U0 BOD LOOMIS 


= é eS, 
(1172.57) (4.63) (eons (6.88) * 
+ .098 HSS. 
(6.21) 
SEE = 4.16 R* = .999 D/W = 2.23 


* These equations were estimated using second (Z) and third (Zz) degree 
Almon variables created on single unit housing starts. The actual regressions 
are: 


SHO = .9989 SHO, _ + 3.75 Z, - 2.69 2. 
(1172057) (5.85) (4.75) 
R* = .99 D/W = 2.23 


SHO = .9989 SHO, 4 me Wig Il Z, - 2.71 2. 
(1297.99) (6.18) (4.95) 
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SHO” = .9989 SHO $200 Hoo + 34010085 +e OlatOO 


a ay a 
(1297.99) ° (4.77) (Gait y een aay ie 
+ .099 HSS. 
(6.59) 
SEE = 4.13 pet Seale D/W = 2.05 


B-14 Stock of renter-occupied housing units, 2Q54-4Q67 


SHR = .9998 SHR _1 ¢ +090 HSM + .277 HSM, | + .279 HSM, _, 
(809.86) (1.18) (7.18) (So2)) 
+ .179 HSM + .058 HSM, 
(5.10) CRS) 
SEE = 3.14 R? = ,999 D/W = 1.38 


*See footnote on the previous page. 


** These equations were estimated using second (Zz) and third (Zz) degree 
Almon variables created on multiple dwelling unit housing starts. The actual 
regressions are: 


SHR = .9998 SHR tS. Oil roo ee 


(809.86) © (4.54) (3.80) : 


R? = .99 D/W = 1.38 


SHR = .9997 SHR, , + 3.42 Z, - 2.52 2 
(587.45) (3.66) (3.05) 


OT 


B-14' 


SHR** = .9997 SHR FeO Ho Metts ci ason spe eas tf Aste) 


3 t-1 t-2 
(s8a45) (2.08) (5.29) (4.53) 
Pee 159° HSM) e051 HSM 
& t-4 
(a07)0 (3.82) 
SEE = 2.96 Dee 550 D/W = 2.02 
B-15 Construction costs, 3Q55-4Q67 
In CC - In CC,_, = -.0090 + .015 (In INRC - In INRC), | 
(2513) G76) 
+ .104 (In IRC - In NO 
(4.22) 
+ .425 (ln WC - In We) 
(6.36) 
+ .013 (In RO3 - In RO3,_,) + .021 DVST 
(1.39) (3.38) 
SEE = .016 Ro= 276 D/W = .83 


**See footnote on the previous page. 


98 


B-15' 


In CC - In CC,_, = .0096 - .013 (1m INRC - In INRC)! 
Giss aa) tS) 
Se OA RECI nO IRCy =o in IRC) , ; 
(2.09) 2 
47. 255. -(1n WC? —“ In eo 
(2.86) 
+ .017 (In RO3 - In RO3,_,) + .021 DVST 
(1.98) (2.29) 

Sip = ie 0 = .900 D/W = 2.02 


ct This variable has the wrong sign and is insignificant) 
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LIST OF VARIABLES AND SOURCES 


AL Total assets of twelve life insurance companies. Millions. 
Bank of Canada: Statistical Summary, year-end values 
interpolated by net investment transactions. 


ALTM Total assets (weighted) of trust and mortgage companies 
plus total assets less policy loans of twelve life insur- 
ance companies. Millions. (11240) 


AM Total assets of mortgage loan companies. Millions. 
GlDrZ)) 

AT Total assets of trust companies. Millions. (1100) 

CC Index of average construction costs per square foot on 


new single detached NHA dwellings. 1957=100. Central 
Mortgage and Housing Corporation: Canadian Houstng Sta- 
ttsttces ,1966, Table 94. 


CLC Index, of average cost of yconstruction per square srooe 
(including land) of new single detached NHA dwellings. 
1957=100. (Constructed from 11369) 


CMHC Central Mortgage and Housing Corporation direct mortgage 
approvals. Millions. (11440) 


CMHCM Central Mortgage and Housing Corporation direct mortgage 
approvals for multiple dwellings. Millions. (11371) 


CMHCS Central Mortgage and Housing Corporation direct mortgage 
approvals for single dwellings. Millions. (11370) 


DVST Dummy variable for sales tax on building materials; 
equals, 1 from third) quarter 71963 to the end of 1965, 


zero elsewhere. (11027) 


HH Number of families in Canada. Thousands. (3054) 


100 


HSM 


HSS 


HST 


INRC 


IRC 


MB 


ML 


MLTM 


Multiple housing starts. Thousands. (3064 - 3068) 
Single housing starts. Thousands. (3068) 
Total housing starts. Thousands. (3064) 


Investment in non-residential construction. Millions of 
TOS /maOl Lars. Cll 507) 


Investment in new residential construction. Millions of 
LOS viedo llars ye G15) 


Index of land costs on new single detached NHA dwellings. 
Poo =100 L137 2) 


Mortgage approvals of chartered banks. Millions. (622) 


Mortgage approvals of all life insurance companies. 
Millions. (626) 


Mortgage approvals of mortgage loan companies. Millions. 
Supplied by Central Mortgage and Housing Corporation. 


Mortgage approvals of trust companies. Millions. Sup- 
plied by Central Mortgage and Housing Corporation. 


Mortgage holdings of chartered banks. Millions. Bank 
of Canada: Stattstical Summary. 


Mortgage holdings of twelve life insurance companies. 
Millions. (1138) 


Weighted sum of total mortgage holdings of trust, mort- 
gage and twelve life insurance companies. Millions. 


(11645) 


Mortgage holdings of mortgage loan companies. Millions. 
(1104) 


Non-interest rate attributes of mortgages. 


Mortgage holdings of trust companies. Millions. (1097) 


101 


PGNE Deflator of gross national expenditure, less government 
expenditure and less farm inventories. 1957=100. (Ad- 
justed from 9153) 


PH Index of housing prices. 1957=100. (11070) 


PL Policy loans of twelve life insurance companies. Mil- 
lions, (1137) 


PMLS Housing price index of Multiple Listing Service sales. 
1957=100. A four-quarter moving average centered on the 
third quarter of the average monthly value of real estate 
sales. The Canadian Association of Real Estate Boards: 
The Canadian Realtor. 


PNHA Index of the cost of new single detached NHA dwellings. 
1957=100. Central Mortgage and Housing Corporation: 
Canadian Houstng Stattsttes 1966, Table 94. 

POP Total Canadian population. Millions of persons. (3032) 


Ql First-quarter seasonal dummy. 1 in first quarter, zero 
elsewhere. (11073) 


Q2 Second-quarter seasonal dummy. 1 in second quarter, zero 
elsewhere. (11074) 


Q3 Third-quarter seasonal dummy. 1 in third quarter, zero 
elsewhere. (11075) 


RO3 Average yield on short-term Government of Canada bonds, 
zero to three years: (1365) 


R1GIC Interest rate paid on trust and mortgage loan company 
one-year term liabilities. (2779) 


RSGIC Interest rate paid on trust and mortgage loan company 
five-year term liabilities. (2780) 


R40 McLeod, Young, Weir average yield on forty industrial 
bonds. @iC pro.) 
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R90 Interest rate paid by chartered banks on 90-day deposit 
BECO Dt Some GLO) 


R Index of average monthly rents. 1957=100. (11368) 

RB Average bond interest yield. Weighted average of ten 
industrial, ten public utility, ten municipal, ten pro- 
vincial bond rates; and the average yield on long-term 
Government of Canada bonds, ten or more years to maturity. 


RC Conventional mortgage rate. (1096) 


RCH Interest rate paid on trust and mortgage loan company 
chequable deposits. (1127) 


RDL Chartered banks' day-loan rate. (2781) 


RLC Average yield on long-term Government of Canada bonds, 
ten or more years to maturity. (2764) 


RM Average mortgage rate. (11318) 
RNHA Average of actual month-end NHA rates: maximum NHA rates 
(245) adjusted in second quarter of 1954 to fourth quar- 


ter of 19547according to) [57]. pp.) 159-160), 


RPS Interest rate paid on chartered banks' personal savings 
deposits. §(2778) 


SHO Stock of owner-occupied housing units. Thousands. 
(11366) 

SHR Stock of renter-occupied housing units. Thousands. 
(11367) 

SIH Total stock of housing units. Thousands. (3057) 

if Time trend,.equals “Il vinvfirst quarter of 1952. 

TBA Total major assets of chartered banks. Millions. (383) 
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WC 


WW 


VDE. 


A wealth variable represented by an eight-quarter distri- 
buted (Almon) lag on current-dollar gross national expend- 
DCU. 


Index of average hourly earnings of hourly-rated construc- 
tion workers. 1957=100. (Constructed from 2486) 


Dummy winter works variable; equals 1 in fourth quar- 
ters of 1963, 1964 and 1965, zero elsewhere. (11320) 


Permanent real disposable income. Millions of 1957 dol- 
Lars-ee 052) 
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PREFACE 


RDX2 is a large aggregate econometric model of the Canadian 
economy. TD is-a Pp product] of “the ®@ continuing» Mrogramme vor 
econometric research sponsored by the Research Department of the 
Bank of Canada. since the publicationsofoRDXls inslo69 jy many 
numbers have flowed through our hands. ine structure vyof tathe 
economy has Deen shirtingetand major =revisvonsvor theinational 
account s= (LO have forced us “tot form’ anew © views umof -v¥the  drecent 
Cconomicaahastorye of Canada: In addition to these changes, our 
expectations have increased concerning the variety of questions 
that the RDX series of models should be able to face, as we have 
sought. to apply the many lessons learned from RDXl. For 
instance, oury interest “in “the international ‘repercussions ‘of 
national economic "policies “has ‘led “us* ‘to sdevelop detailed 
explanations of trade and capital flows and associated portfolio 
changes; the monetary sector of RDX2 is more fully developed; and 
the links between the monetary and real economies more fully 
articulated. Thesnetrertectaoieall thesemiorcesmic that, RDX2 iis 
much larger and more interrelated than RDX1. The links between 
wneyTasectorse -OofreuRDxK2:. and the links between RDX2 and variables 
generated in other countries, are more extensive thane thosesrof 
any other national econometric model of which we are aware. RDX2 
will be subject to alteration as we continue with our simulations 
and add° ‘to the data sample, (but; as’ a‘whole, RDX2/is much: less 
‘preliminary’ than RDX1. We used RDXl1 as a learning dévice to a 
great. Textents Long before our experiments with that model were 


complete we had developed many equations preferable to those in 


giak al 


the. RDA1 estructure. The’ €xtensive revisions of  thewnavuona 
accounts ensured the obsolescence of RDXl, which is based on 
unrevised national accounts data. Subsequently we have devoted 
our sefforts; entirely torKDA2erather-=thansattemptings to Buse the 
revised data to rebuild RDAl. 

We continue~ to be sfortunate vin havingeanreverchanfingrecohors 
of able and enthusiastic collaborators. Some of them have made 
GONLYIbUTHAONS) FOO. Barge land ealooOnmespeca fac Bio be properly 
acknowledged by a mere listing of names. Al Coombs has been our 
principal systems engineer and has devoted many dedicated hours 
and (muchssingenuity+s tojythe improvement of oursestimationgand 
Simulation programmes. The primary data are the responsibidbary 
or prMarceeriuzpatnick? fandwalrevolvinghernoup offassistants, usang 
balance of payments data developed by Roy Flett and Doug Smee, 
and eusor eon. Jim<Dingle, during *thescourse vofaa year devotedsto 
The tprojiecr, “wasma Notabve jgack-ofsall=sectors andeungepart roulrar 
was. (responsrble efor] a “good ~dealbasotfrearly ydevelopmentect sour 
measures of wealth. Tom Maxwell has done much of the estimation 
and simulation of the model of the foreign exchange market; and 
Jillian Broadbent has been a valuable contributor of equations 
fons lvons=verm "capital tenovements “sandesrelatedm currenteaccouns® 
items. Tom Brady has done the bulk of the estimation work in the 
financial sector. We were fortunate to have Lynne Duncan, Terry 
Ford, and Paul Masson as enthusiastic helpers during the summers 
ofelo7Ovand £9712 °7Othertpeopleswho havesprovaded importanta help 
Or@iadviceszrthatea hasemansluencedekRDe2eincludesAran Adamson Jonn 
Fountain, Guy Glorieux, Sandy Schellenberg, Danielle Tuchmaier, 
Mike Walker, and Edith Whyte. The study has been efficiently 


typed, under some pressure of time, by Judy Crew, workineyeonmsa 


Vv Tey 


typewriter terminal linked to tape storage and high-speed 
Prinvers. Effective use of this system has led us to abandon 
footnotes and to keep text and equations separate. Margaret 
Bansko yeas 6di tom eehase prepared the manuscript for the printer 
and supervised its publication. Not only has she saved us from 
Manyehollies of «fact» and prose «but she ‘has’ done this. and 
pertiormed (a myriad of other chores with astonishing patience and 
contanuous good humour. 

We are grateful, of course, for the continued advice and 


Support of the rest of the Research Department. 


John F. Helliwell, Harold Tagshapiro; 
UGeVersaty OfeBritasheColumbia University of Michigan 
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RESUME 


La publication du present ouvrage - The Structure of RDX2 - 
eonstitue »le» dernier -stade de la mise. au point, au Departement 
des recherches de la Banque du Canada, d'un nouveau modéle 
€conométrique trimestriel de l'économie canadienne. Le modéle 
RDX2 est un instrument de travail beaucoup plus élaboré et plus 
souple que le RDX1, qui 1'a précédé; le nombre de fonctions 
estimatives de comportement qu'il englobe est presque’ trois fois 
plus é€leve que, celui edu epremiers modéles etanla. structure 
fondamentale de presque tous les secteurs est différente. Comme 
dans le cas du RDX1, le RDX2 vise a constituer un instrument 


susceptible de simuler de fagon réaliste, a court et moyen terme, 


l'eventail des politiques économiques que le gouvernement 
canadien pourrait adopter dans diverses situations. C'est 
pourquoi une attention particulieére a ete accordée a 


l'élaboration des secteurs gouvernemental et monétaire du modéle 
et a leur intégration dans l'ensemble de l'économie. En outre, 
le RDX2 différe trés nettement du RDX1l par le traitement beaucoup 
plus détaillé qu'il réserve aux é€quations relatives au commerce 
exterieur du Canada et aux mouvements de capitaux entre le Canada 
et l'etranger. Cette importance accrue accordée au_ secteur 
international dans le nouveau modéle s'explique par la nécessité 
de representer d'une fagon plus precise l'incidence 
internationale des politiques économiques et de 1'évolution 
conjoncturelle a l'étranger et au Canada et, accessoirement, par 
le désir d'établir une relation entre le RDX2 et le modéle trés 


€laboré de l'économie américaine qu'est le MPS. 


La diversiteé des objectifs du RDX2 a conduit a la définition 
dtun certain nombre de concepts theoriques.  Ainsi,, le conceptrdau 
prix auquel les capitaux sont susceptibles d'étrevofferts est le 
fruit de nos evaluations de la valeur marchande courante des 
composantes*der Tay valeursenet tem dus epatrimoines naka onaleewau 
comprennent les immobilisations des entreprises, la ‘dette 
publique, les logements et les biens de consommation. On obtient 
également une évaluation du taux anticipé de l'augmentation des 
prix alla>consommation. a’ partir duiliprix dell "offreedes capitaux, 
évalué en termes réels et en termes nominaux. Ce prix influence 
Les dépenses d'investissement, less fluxes internataonauxeede 
cCapiTauxsetelescomportementedeyivepargene., Par icontrey fe estaux 
anticipesngde 9. Sinflationsfinfiue fsur’ Wevolutionsldesutaussaces 
salaires, sur la construction résidentielle et sur les décisions 
en matiere de politique économique des pouvoirs pubildcs:. 

L'interdépendance des demandes portant sur lesofacteurside 
production - batiments, machines, @€quipement et main-d'oeuvre - 
se fait sentir dans tout le modéle RDX2. Les demandes relatives 
a ces facteurs interdépendants ont été intégrées dans une 
fonetiron synthetique. de*slas production; ‘de ssorte que. “Leur 
compatibilite et celle de leur processus d'ajustement se trouvent 
assurees. Ce schéma suppose que les entreprises cherchent a 
minimiser leurs cottts et se traduit par une amélioration sensible 
des €quations relatives a la constitution des stocks, a l'emploi, 
aux heures de travail et aux dépenses en immobilisations. La 
fonction synthétique de la production permet de définir de 
nouvelles méthodes d'évaluer l'offre globale, la demande, le 
degré d'utilisation ‘de la. capacité de. production et les 
variations a court terme de la productivité. Ces évaluations, en 
retour, jouent un role important dans les équations relatives aux 


Xai 


prix et au commerce extérieur. Un modéle portant sur la demande 
pour les divers facteurs de production permet en outre de mesurer 
les tendances de la productivité de la main-d'oeuvre - qui 
constitue un element déterminant du niveau des salaires réels 
dans les entreprises. 

Le RDX2 cherche, beaucoup plus que ne le font la plupart des 
autres modéles, a déterminer l'évolution des dépenses et de la 
composition des portefeuilles en fonction des taux de croissance 
dugrevenueet du patrimoine nataonai. Ainsayudansy deitmRDx2. les 
flux internationaux de capitaux SOMLGED POUTS (lanplupart= daed 
directement, a 1l'évolution des portefeuilles canadiens et 
eirangerspeainss + -qu!asta composition de ces portefeuilles et aux 
taux de rendement. Parallélement, las demandens duersecteur =non 
financier pour diverses categories d'avoirs liquides est 
determinée a l'aide d'un modéle qui a trait au comportement des 
portefeuilles et tient compte de la contrainte imposeée par la 
croissance du portefeuille global de ces avoirs. Dans le cas du 
gouvernement federal, des provinces et des municipalités, il a 
été tenu compte de tous les mouvements de fonds, de sorte que les 
relations assurant l'équilibre entre flux et stocks ont dti étre 
specifieées. 

Le modéle comporte vingt-et-un secteurs. Pour les besoins 
de la simulation, il est aisé d'en exclure soit un ou plusieurs 
secteurs, soit une ou plusieurs équations. Les chapitres 2 all, 
dans la premiére partie de l'étude, présentent une analyse, 
secteur par secteur, des equations du modéle. Ces dix chapitres 
portent sur Les! = sujets: suivants: lass consommation, -et la 
construction de logements; les investissements et la production 
des entreprises; le commerce extérieur; l'emploi et les heures de 
travail dans. -lessentrepriases, Slag population. active et ta 
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demographie’s la ‘repartition des »~revenus: les salaires, les 
benefices et les’ *dividendess= “14 “formation des’ “prix: les 
operations des gouvernements; le secteur financier; la balance 
des capitaux a long terme; les cours du change, les reserves 
officielles et les mouvements des capitaux a court terme. 

La seconde partie de l'étude, publiée sé€pareément, présente 
les. €quations® qui- constituent” actuellement ” Le. ~modele RDi2e— 
classees d'abord par secteurs puis, a l'intérieur de- chaque 
secteur, selon leur numero d'ordre. 

Comme dane leveas “du RDA, The sStructuresoL - RDs2 sera’ sure 
d'une analyse approfondie de la dynamique du RDX2 - analyse dont 
les résultats seront publiés ultérieurement. On trouvera au 
Chapitre 12 une introduction a la dynamique du RDX2. On y expose 
notamment la fidélité avec laquelle le modéle parvient a suivre 
l'evolution de l'économie canadienne, non seulement au cours de 
la période qui a fourni les données de base mais @€galement par la 
SuULLe. ainsi que ses reactions au test que représente 
l'introduction de tout un eéventail de politiques economiques 


possibles. 


PRECIS 


PHes publication of The Structure of -RPX2ermarkss ) completion 
withones thearResearchr Departmentmus of=the! Bank? of-Canadacofta new 
quarterly model of the Canadian economy. RDX2 is a much larger 
andgsmoreriitrexibie “tool. than itsi predecessors RDX1. There are 
almost three times as many estimated behavioural relationships in 
RUAcCEAS AtmenhDAd, and ithe underlyingerstructurer, of almost) levery 
SeeCULOLPEelascluediiat Crent.s As owithroRDATs a RDXevdi sv intended! tovbera 
Vehacloue1or =realisticeeshort=e, and smedium=term! simulation» of 
apvernatiave policy ~chorces open’ tol governments hence particular 
attention has been paid to the elaboration of the government and 
monetary, iS€CLors-S0f twhermodel andy Coutheir: integration? withthe 
total economy. In addition, RDX2 differs most markedly from RDXl 
in the expanded treatment given to Canada's international trade 
and capital flow relationships. This expanded treatment of the 
Wee riat LOnal “SOC COrs Ot. LNG) smodel arisesget rom? aa desire) eto 
represent more adequately the international repercussions of 
foreign and domestic events and policies, and, derivative from 
this, our undertaking to link RDX2 with the large scale MPS model 
of the 7U.S.* economy. 

PnGsae Varley, OL opgectives Tore ROAS hasitediito a number” of 
theoretical developments’... Thevconcept of “the ‘supply price of 
Papital 74s fan outgrowth of Poursmeasurement of current? market 
walues. for components of “domestic net worth, which includes 
business capital stock, government debt, dwellings, and consumer 
durables. A measure of the expected rate of increase of consumer 
prices derives from measures of the supply price of capital in 
both real and nominal terms. The supply price of capital 


xV 


influences investment expenditure, international capital 
movements, and savings behaviour. Ihe expected rate’ of tinflation 
influences wage rate movements, residential construction and 
publicHpoliucyadecisitons:. 

A model of interrelated demands for buildings, machinery and 
equipment, and labour services has ramifications throughout RDXe. 
A synthetic, productionsefunction! underlies, ther® relaved’e@facwvor 
demands in such a way that consistency of factor demands and 
adjustment is assured. En vsimeschemes which assumes CO Site 
Midian Zine oeevenava our, gives rise to much-improved equations for 
inventory demand, employment and hours, and capital expenditure. 
Our? synthetic. "production “function “allows us’ to develop enew 
measures for aggregate supply, demand, capacity utilization, and 
short-term changes in productivity. These measures in turn play 
important roles in our equations for prices and foreign trade. 
The factor-demand model also gives rise to a trend measure of 
labour effictency thats thermainvdeterminéent »of2) thesmtevetsmiace 
the business real wage. 

In) \RDX29ea good? deaismore attention ise given? thaniunesother 
models to specifying expenditure and pDorttroamo allocation 
behaviour under varying rates of growth of income and wealth. 
For example, in RDX2 most international capital flows are tied 
directly to growth in domestic and’ foreign portfolios as well as 
to ~existineleportfolio pproportions and rates of return. 
Correspondingly, thesedemands- of *therinonfinancial g@sectorszor 
various liquid assets are determined (through constrained 
estimation = of-. portfolio? 4 behaviour, by the’ growth of thes torvaL 
portto li 0.0 fenisuchsPasseise Flow-of-funds. accounting is) made 


complete for federal» asie well Sassen provincial, and? municipal 


XVi 


governments so that here too we specify the necessary connections 
between stock and flow equilibrium. 

The model is comprised of twenty-one sectors. For purposes 
che “ae Ulevgetios aus one or more sectors or any single equation or 
group of equations may be easily exogenized. Chapters: 25) 10. lle 
appearinpow ine Part | lo of the study, contain a sector-by-sector 
GuScussluonyOfe the equations of uthe model. The ten chapters “in 
PACtee Ot — the ‘study dealing with the equations are entitled: 
Consumption and Residential Construction; Business Investment and 
Output; Foreign Trade; Business Employment and Hours, Labour 
HOnCepeeands seopulLation: Income Distributions: Wages, Profits and 
Dividends; Price Formation; The Operations of Governments; The 
Pinancaadleaeoecuors’- The Ulong-TLerm= sCapitad Account; and Foreign 
Exchange Rates, Official Reserves, and Short-Term Capital Flows. 

Rattles £Oleueethes Study mata eseparate volume ) contains the 
equations currently in the RDX2 model arranged by sector and 
numbered within each sector. 

AS jwith  RDXL, The Structure of RDX2 will be followed by an 
extensive examination of the dynamics of RDxX2, which will be 
published in a subsequent study. Chapter 12 of the present study 
Contamms s.an introduction, to the, dynamics of  RDxX2 TO eee) 
recording of the intra- and post-sample tracking qualities of the 
model and its response to a representative sample of policy 


shocks. 
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CHAPTER 1 


AN INTRODUCTORY SURVEY OF THE MODEL 


A introduction 


RDXZeesS DLOuUre -COntributionaato ethe witatest generation of 
aggregate econometric models. Like the higher’ generation 
computers that have made its estimation and simulation hea Si. ple. 
RDX2 is a much larger and more flexible tool than its 
predecessor ysRDxX1< Thesuséers@of, RDXLewPlPerind elittles that is 
familrar Int RDX2 There are almost three times as many estimated 
behavioural Lequations. lin) IRDX2teasecinURDXl cand the undeniy ins 
Structure is different in almost every sector. We have tried to 
make good use of the lessons learned from our first model > tard 
the structure of RDX2 reflects everywhere our attempts to improve 
upon RDX1l. 

Although we have devised a highly interdependent model, 
which will be fully comprehensible to us only after many months 
erUsimulationsewe sare thopeful® that) its’ abasic STrUGtUrEe OWA! 
remain fairly stable for some time. Therefore we are taking the 
earliest opportunity to distribute our equations and data so that 
other researchers can share in the process of learning about and 
consequently improving RDxX2. Thess teversionaicot athe ssmodel_is 
preliminary in the sense that we expect to improve on some of the 
specifications during the course of the simulation experiments we 
plan to undertake. After. testing ) and 4a fudt range of 


experiments, we shall publish the results along with the revised 


equation structure and parameter estimates. The main change in 
the parameter estimates will probably arise from the use of the 
structurally ordered instrumental variables estimation technique 
(SOIV, deseribed inj 019). cand 144) an place of sovdinaryviele sar 
squares (OLS). “As. with RDA eaGwessensurer consis tencyee byenusine 
instrumental variables regression in the second stage of the 
procedure. Our -séxperience gwithelanpnplying®y both methods (a8 
estimation to RDX1 suggests that the equation structure and main 
single=stage parameter ;estimates -are not ~“bikelyvrtosstbesualvercd 
much by the Snnlrene cus equation estimation. 

In this chapter we, outline thesresearcn stratecy underkyine 
RDX2eands preview <ethe® more, comprehensiveerdescription Gat fears 
structurey totbenfound]iniChaptersf2 tonll.e We shall defersguntis 
Chapter l!2eavdiscussronsof thevmainyohains ofecausal aniluencerro 
be found in the model. Even -sthatesdiscussionsd will beseiarniy 
sketchy, since we would prefer to present a complete analysis 
after we have had more experience with using RDX2. Appendix A, 
ane talphabetudcaleabist “ofeuthe svarntables usedwingthemmode jana 
Appendix B, the equations of the model divided into twenty-one 
sectorssvtappear in Part <2 of fihe studysucthetexprlanationloneeDpse 
“Ss “in sthis volume sahartel tof the istudy. 

We state Sin: sectionns ofethisichapter owhatigwetowishy ators tac 
with RDX2, and outline some of its unifying features. In section 
C we make a preliminary survey, under five headings, of the main 


aspects sof ceach*sector of themgmoderl. 


B Sources and Uses of RDX2 


RDX2 is intended to be a vehicle for realistic short- and 
medium-term simulations of alternative POliey™ "enoces. ihis 
primary objective as well as other anticipated demands on the 
model shaped our approach to its construction and has led LiOwct 
number of theoretical developments. 

We have completed the modelling of Sovernment activities 
MOeCeUn ewan, A26I)eh soe as®touclararye the roles of governments and 
include all important policy instruments in a fairly Saccurate 
way. 

Ourvecontinuine interest. an monetary policy encouraged us to 
make use of recent developments in monetary and expenditure 
BACUrV== LO Loree, "ae" variety, eorelinks between goods markets and 
financial markets. 

Our undertaking to link RDX2 with a large model of the U.S. 
economy (ale proyeci= = outlaned= in [36]) strengthened our already 
Substantial resolve to explain international flows of goods, 
capital, and people well enough to picture the full international 
repercussions of domestic events and policies. 

Inflationary experience in the late 1960s affected the 
development of RDX2 in two ways. First, we became anxious to 
explain wage and price movements in more structural detail. 
Second, because of the shifting gap between nominal and real 
rates of interest we were forced to be much more precise than we 
and other researchers have been in modeldinge’theit0 influences! of 


price expectations on behaviour. 


The variety of »objectivest ors RDA2s has led=to ay number so. 
theoretical developments. As a consequence, no grand centerpiece 
emerges, although there are a number of features pervasive enough 
toywmeriteadvanceybilding: andwothers that-=wadl? berdemonstratedenas 


the various sectors are described. 


1 they supply price of veapivad 


OurahiconcepLy, of) thes )supplyr7 prices” ofecapital (RHO) ee ceoe 
outgrowth ~of fours measurement—~of* currents market, valuessrior 
components of domestic net worth, which includes business capital 
Stock. Sovernments Pdebts dwellings, and consumer durables. We 
have beenvable to estimate the supply pracer of iacapi tale "a neepoen 
real and nominal terms, and consequently to derive a measure of 
the expectedwrate of increase in consumer” —pracce. The. supply 
price’ of ~capitad -influencesy capi taleexpendituressinternapitonal 
capital movements, and savings behaviour. Expectations about a 
variety Of factor eosts - determine the «degree -ofr sfacton 


substitution in the factor-demand model described below. 


2 Investment and output 


Ouriemodely ofthe painterrelated-- demands: for buiddings: 
machinery and equipment, and labour services has ramifications 
throughout RDX2.4- Avsynthetic»sproductionsfunctionssunderiaessa the 
related factor demands in such a way that consistency of factor 
demands and adjustment is assured. This scheme, which assumes 


cost-minimizing behaviour, gives rise to greatly improved 


equations for inventory demand, employment and Hnourss and icapitaL 
expenditure. In addition, it allows us to develop new measures 
for aggregate supply, demand, capacity utilization, and short- 
Peniimeecnhaneesama ne Droditeta vat y > These measures in turn are 
important in our equations for prices and Loreien itrade<u: “Bhe 
factor-demand model also gives rise to a trend measure of labour 
efiriciency,, which Sjismethes mainedeterminant ror: (theslevetwor the 


business real wage. 


3 Stock and flow equilibrium 


We go further than other model-builders in specifying 
expenditure and portfolio allocation behaviour that makes sense 
under varying rates of growth of income and wealth. For example, 
most of our international ‘capital -flows equations “are tied 
directly to growth in domestic and foreign portfolios as well as 
Pome xi Sine, /iportielio siproporta ons and rates of recur, 
Correspondingly, them@uidemandssgofmathewimonfinancial sector for 
various liquid assets are determined, through constrained 
estimation of portfolio behaviour, bya the ternowth <ofjithe (total 
DOnt Loose such «iassetss Flow-of-funds. accounting, -is. made 
complete for ifederaimeasmiweliy as isprovincial..~-and »iminiespaik 
governments so that here too we specify the necessary connections 
between stock and flow equilibrium.» Our «zeal. also led= us to 
specify our main price and wage equations so that prices and 
wages have reasonable equilibrium levels as well as rates of 
change. We do not emphasize portfolio and other stock or level 


equilibrium properties at the expense of reasonable 


disequilibrium properties, because we have developed a range of 
disequilibrium adjustment mechanisms. We have also concentrated 
much effort on specifying expectations mechanisms and the time 
paths for adjustment. sFeatures of the new adjustment processes 
include a ratio of aggregate demand and supply imbalance derived 
from the new supply and demand concepts we describe in Ghapterss, 
and a measure of ‘credit ‘availability "based onl tthe) yravios sor 
chartered bank earning liquid assets to total assets (RABEL). 
The difference between RABEL and its target value (RABELD) has 
impertant effects on bank loans, international capital movements, 
and domestic expenditure. 

RDX2: is characterized by other novel features, but they are 
well entrenched in particular sectors and are therefore described 
in (the snext ‘section of *this® chapter” jor’sin® Chapters” ezauicoeery 


devoted to sector-by-sector study of the model. 


C <A Preview of the Main Features of RDX2 


In this section we make the first references to equation 
numbers and variable names. Those who wish to take maximum 
advantage. of our cunningly devised ‘scheme for variable names 
Ought mow oeto sAconsultt Sethe <sinstruetironsegar “avne beginning? Vor 
Appendix A, which is in the other volume of this Studyil= *(Fanrees 
There we explain how a good deal can be divined about the nature 
of aitvariablie; “astwell as ‘the \unitsciniwhich it@is texpressed shy 


referring to just the first letter in itsaname. ) We-«also explain 


ing ppendiixameAst our” ssietsof notations:,>each Drecededstbyowis for 4 
number of simple algebraic operations. 

In this section the twenty-one sectors of the model are 
described briefly under five headings. The sectors of the model 
are numbered from 1 to 21, and the equations within Appendix B 
(also in the other volume of this study - Part 2) are ordered by 
sector number and also by the number of each equat loni within that 
sector. For example, the behavioural equations in Sector 19 for 
DLNgetorne capital “flows are: “numberéds from 11.940) :to1 19.134 The 
technacgalie relationships. yno's tary accounting identities that 
accumulate jeasset «and liability gaccounts ya are placed after the 


behavioural equations in each sector. 


1 Private aggregate demand 


[hase grouping®consists:. bf fourkseic torsy Comprise ns: Fathi. 
four behavioural equations and twenty-five technical 
relationships. Consumer expenditure (Sector 1) and residential 
construction (Sector 2) are discussed in Chapter 2. Investment 
andfoutpurt asectorss) wane taken: upwaineaChaptery 65.8 and foreign 
weades (Sector 4)’ is*treated) ani Chapter 4. 

The model of aggregate consumption expenditure employed in 
sector 1 is based on expected wage income, expected nonwage 
income, thes, nate, Sores returnye on isavangss) and capital ivadns and 
losses on equities and government debt. Estimates of disposable 
labour income are derived from income components of the national 
BeCCOUNTS Sand@Gappropraate>” taxataom (statistics Estimates of 


nonwage income are derived from the time series we have developed 


on household wealth and relevant rates of return. National 
accounts estimates of consumption of services are modified to 
include imputed service flows emanating from household stocks of 
durable goods. The consumption equations are fitted in constant— 
dollars peri capitarg orm, 

Expenditure on consumer durable goods is represented by two 
relationships: one hequationsaifor Sitotalsgiexpenda tureumongnoror 
vehicles#and:iparts andig anothers forsmexpenditurers ong aliee other 
consumer durables. In each equation we employ a stock-adjustment 
model, with the desired stock of durables depending on relative 
prices, wage income and nonwage income. 

The residential construction equations in) Sector ©©2: involve 
a split between single-detached dwellings and all forms of 
multiple dwellings. There are -separate:’ equations: »for housing 
starts and the related housing stocks of single-detached and 
multiple’ dweliimes, and)? asccombined aequationgy for presidential 
construction investment. 

The business fixed investment equations in Sector 3 embody 
a flexible accelerator andie cost-minimizing “behaviour, —basedsron 
a pre-specified production function, vintage measures of capital 
intensity, expected output,, andwexpected? prices!’ of scapitaly cand 
labour services: The « prices, of: capitals, services: depend) on) itax 
rates, depreciation rates, the supply price of capital, and the 
expected prices of capital goods. Stocks of machinery and 
equipment (KME) and of non-residential construction (KNRC) enter 
as separate factors into the production function. We chose the 
parameters of the production function after a search over a grid 


of~. adternati ves. The demand for labour was obtained from the 


same framework, after allowing for Harrod-neutral technical 
progress. 

[hes productions unction)assuseds alone! with: actual inp ST OL 
capital, employment, and hours worked, to derive UGEPS; a measure 
of current supply of private nonfarm business Ou TDS UGPPDIees 
armucasure>s 0Of¢=desared sioutput based-on the labour Supply rather 
than the current level of employment. 

The inventory investment equation (also described in Chapter 
53) has an 'intended' component based on a flexible accelerator 
that is driven by expected sales, and an ‘'unintended' component 
based on the excess of the supply variable, UGPPS, over non- 
inventory demand (UGPP-IIB). The latter component, multiplied by 
tLsye estimated -coefficient in: the anventory equations a's used’ as 
asmeasure, of unintended inventory: accumulation! * or ~decumulation: 
This amount is subtracted from UGPP in order to obtain UGPPA, 
which we then use as our best measure of final demand. Thus we 
use UGPPA, ratvherestnany UCPE. pasvethemdravsneivariabu ce! fngtihe 
business fixed investment equations, and UGPPA/UGPPD becomes’ the 
favoured index of imbalance between aggregate demand and supply. 

In Sector 4 there are nine equations representing imports 
and exports of goods, thirteen equations for services, and nine 
technical relationships accumulating aggregate trade flows. 
Imports and exports of goods, estimated in constant adoliars% are 
disaggregated both by commodity classification and by region of 
ori eine yore . destinaid on. For this’ purpose we classify Canada's 
bradinpe partnersiintovtworeroups: 0 the? United Statesjsl and ala 
other countries. Disaggregation by commodity is more extensive 


Por iamports* thanefor* exports. Imports of goods are divided into 
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as’ many as five separate ‘groups, constructed from the ten basic 
Standard Indtstrial Trade Classification  (SI1IC)™ classes = ewiasn 
transportation equipment separated for special treatment. Two 
principal benefits flow from the extensive disaggregation on the 
AmMpoOr Sides. BalriSeurs adirsagerecat lone. by. region = considerably 
improves, Ours ability "to lexplain® “them acgeresaves flow. Second, 
disaggregation by commodity reveals considerable information 
about the: basic’ structure of the relatvonships uanvoived. 

The principal explanatory variables-in the°~ trade “equations 
ariers (a")"Sithes) evel of ieconomichactivitys = domest1cMor foreveur 
(b) relative prices, (c) capacity utilization rates, domestic and 
foreign, and (d) qualitative variables generally used to describe 
special circumstances. Ime ithe: “case “of? eimports Sthets activity 
variables is) a’ weighted sum of the’ components’ of domestics faunal 
demand, where the weights are based on the INpuUt— CULT pat 
eoerficientswrerlectinge import. content,© modified? to suit thems Ele 
commodity classification scheme. 

The: sre llationships’ explaining lathe: > Vevets 2 0ferecetptce anda 
payments» for. various” service »flows’ also’ distinguish = between 
Canada’s Stworer distinc ts tradingrrepions.. APIS these equal Tons are 
estimatied. Sane current dollars The. irelativonships. “expilalmiire 
travel payments and receipts, and freight and shipping payments 
and ‘receipts are’ related tortheire “naturales dervermindgnts 2 seuer 
capita «consumption ,of ~services -andetrade itlows, respectivedy. 
The interest and dividend payments and receipts equations provide 
an important link between the capital and current accounts of the 
balance of payments. Interest payments to the United States 


depend) on’* the’: product) of» Canadian interest-bearing liabilities 


jaa 


endtagweiented average sof pastsCanadian-and UsSecinterest-- rates: 
The weights depend on new bond issues and the split between 
Canadian> Vandauss «=pay,! securities? Dividend® payments «atossthe 
United States are derived from a distributed lag model applied to 
cash flow accruing to U.S. shareholders. The other interest and 
dividend flows are based on the applicable debt and interest rate 


series. 


Z Private sector employment and wages, prices, and income 


avet Pebut on 


Hereswestreat fourisecitorsmin threeschapters. In Chapter 5 
we Vodealsowith+the equations: ofasector Ssfor. employment «and shours 
Dm oneeprivatepysector., sChapter- Gacontains sasdescriptronetof. athe 
Spector EG requations =. (for .private. ‘sector iwages and thesSector.s 
equatwvons= for profits cand dividends eInsChaptersAewerdiseusssthe 
peoNvy-thiree prace (equations dof Sectors7. 

Employment ins mining, -smanufacturing y= and» -other business 
CIMMOB wis explained Wbyseajadistributedslag adjustmentctowands 
Hesiredm@labounwsAnpubepUNMMOED)= deriveds=afromatthe production 
Pt Cb ON. NMMOBD is the quantity of labour that, working normal 
MOoUns GIeconjunction gwith ethevactual ycanital<stock »wiwould yield 
mivalue <4of output -equalysLovfimalidemand s(UGPPA)optlThesdeviation 
of average weekly hours in mining and manufacturing (HAWMM) from 
its normal yalueéwiis athenveexplainedadby. tthe «.proportronate 
difference between actual and desired employment. Thus average 
hours worked represents the immediate adjustment mechanism. 


Employment and the capital stock adjust more slowly. Employment 


12 


and hours in construction are treated separately, since the sum 
of investment in residential and non-residential construction 
gives ‘a separate activity measure for the construction industry. 
Enployment) in vconstructions is explained *chielhily™) by samc vine 
average of construction activity, along with some additional 
impact Gcaused= by 9the @hdeviation “oft current sactivity. frome. 
moving average, and the overall unemployment rate. Hours are 
determinedes primarily wby esthe deviation aie non=residentuar 
construction from its moving average. Here too, changes in hours 
represent a short-term rather than: . ai) Long-Term wayieeot 
accommodating changes in labour requirements. 

The main business wage rate equation, thats) for Samide. 
manufacturing, and other business (WQMMOB), is bas éd"on, a 
proportionate money wage response towards an equilibrium real 
wage ‘determined “mainly “by= labour’ (efficiency, and-—tora lesser 
extentuby the“rate “of “unemployment Vand othe “expected “rate-or- 
increase Oofae consumer, epraces:. This o4switch* (to%5 an ‘equation 
determining the real wage level means that there is no long-run 
trade off in the wage equation between the rate of unemployment 
and the rate of increase in the main business wage rate. The 
wage Tate tin .construetion \~ (WQC) is obtained by a more usual 
percentage-change form strongly dependent on the unemployment 
rate and the expected rate of increase in consumer prices. 

Our” "theory." tof profits is) implreitly <enbodied Sin, our mode us 
of output, employment, investment, and price Shand wage 
determination. Thus the equation Or corporate profits 
represents an attempt to approximate an aggregate business profit 


Statement: on. the basis “of icurrent-dollar values of 0utputy book 
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depreciation: employment expenses, and interest costs. The 
dividend equations embody lagged adjustments to changes in the 
relevant measures of after-tax profits plus book depreciation. 
Wage income is determined in Sector 8 by adjusting the wage bill 
for direct taxes and transfers to and from governments and  non- 
residents. Gross private product is obtained from gross national 
product by subtracting accrued farm income, farm wages, and wage 
payments by all governments and noncommercial institutions. The 
result, YGPP, provides a reasonable approximation to the current= 
dollar output of the business sector. 

Sectoregy7 PS contains ‘twenty disaggregated price equations and 
three equations defining aggregate prices. In the latter we use 
a base-weighted aggregation for the Consumer Price Index CRCRRS 
and a current-weighted aggregation for the implicit deflators for 
gross national expenditure (PGNE) and private output CPGER}% 

Investment and consumption prices are determined by= a 
Miecures ;Ote-— costs factors, © the relationship between supply and 
demand, and sales taxes. The manufacturers sales’ tax is 
important in equations for the price of machinery and equipment 
and of building materials used in residential and non-residential 
eceonstruction. The two construction deflators are explained 
directly by labour and materials costs. Materials prices are 
affected by capacity utilization, normal unit labour and capital 
costs, and prices of forest products in export markets. The 
price of machinery and equipment depends heavitys onthe uss. 
price, owing to the high import content of these products and the 
practice of pricing domestic output to match the landed price oF 


imported substitutes. The consumption deflators are explained by 
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normal unit labour costs, import prices, short-term productivity, 
capacity.utilization and retail sales taxes. 

The Consumer Price Index is explained by a base-weighted 
average. of) awnumbersof the implieit expenditure, deflators. The 
aggregate national accounts deflators are determined exactly as 
they)-weres “originally ederived tavyassrativosl of cCurréent=dotta rao 
constant-dolkar expenditures totals. 

Relationships explaining the various import prices contain 
weighted averages of foreign price deflators and the foreign 
exchange rate as their principal arguments. The weights 
themselves are r,;determined- by thes ,commodity: composition” of 
Canadian imports... On thewexportsside ; spricestare edeverminedsahy 
world stexport —pricess: the Us¢S ..privatesnonfarm iutputederhratorue 
and a weighted average of Canadian aggregate demand deflators — 
the weights being governed by the commodity composition of 


Canadian exports. 


3 The operations of governments 


The six sectors under-this — heading=‘will jebe sudesconirbed yim 
Chapter 8 and in a forthcoming separate study [22]. The sectors 
for direct taxes (Sector 9), indirect taxes and other government 
revenues (Sector 10), and transfer payments to persons (Sector 
11) are similar to those in RDX1, except that federal government 
revenues and transfer payments are treated separately from those 
of provinces and municipalities. For the equations in SecotorsiI= 
VLowe «semploy sithes modelswcdescribed 4 pin ssanagecanlicg study4 eo 


government sector equations [28]. Sector 12, federal government 
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wage rates, employment, investment, and other expendaturess? Sand 
sector «13 covering an even broader RangecaoLraprovincial Gand 
municipal items, represent a considerable amount of innovation. 
By treating as endogenous a wide range of government expenditures 
usually treated as exogenous, we made the simulation properties 
of RDX2 substantially different from those of other models. Our 
equations for these expenditure items typically involve policy 
variables as well as demand variables, so that one can assess the 
extent to which various employment, wage rate, and expenditure 
series have been used as policy tools and how much their 
movements have been dictated by demand for government Sé€rvices. 
The structure of these equations can be altered in various ways 
to simulate the consequences of different types of government 
mac 1.01). 

sectornecl4 seontains=simportant.-laccounting»-thatcelinks the 
current expenditures and revenues of governments to changes in 
foreign exchange reserves, government cash balances, and 
eovernment debt of various . kinds. These, links [Ware of ereat 
importance in specifying the various portfolio balance effects of 


alternative fiscal and monetary policy mixes. 


4 The zhinanervalesecton 


Thesghinancial siseetonasis. goompnised ..of «the» cequations in 
pectons 15.to4L8.and .is-deseribed-ins Chapter «s9. Baua tions «<in 
pector (154 include demand functions for, liquid.asset holdings of 
the private domestic nonfinancial sector of the economy. The 


estimation Of babhese sfequations was ,scarrnied out subjeet,- to 
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portfoldomconsistencysconstraints. Niné > assetvrecategoraies Mane 
used, including deposits in chartered banks, deposits in’ non-bank 
financial institurLonse, and government debt. The equations in 
Sector 16 for chartered bank assets determine the earning liquid 
asset. “ratio °(RABEL),@@which® us used@einsoun measurerottorcd my 
AvailabrUrty. 

A variety of interest rates are determined by the equations 
in) Sector 7% =Thesbasic interest ratewineRDk2 isPthersnor vecerm 
Government of Canada bond rate (RS), which is explained by means 
ofiea “central” “bank /*reaction®? function rather® * than etnrouciee 
conventional money supply-demand model. Lhus}? wesetreaveerne 
interest rate as the primary target of monetary policy. Interest 
rates "on™ déposits;) mortgages and “three ® tadditional emaruricvy 
classes of government debt are also explained. The market value 
of the business®capital stock; themsupply price of “capita, caind 
the expected annual rate of change in the Consumer “Price “Index 


are jointly determined in Sector 18. 


5 International capital flows and the foreign exchange market 


Thirteen equations for international movements of capital in 
long-term form: are -in Sector ho, >and’ #iheweaccumu latter geo: 
international assets and VTiabilities is detailed ~in= Sectone Zo. 
Both "sectors “are: descerrebed- “in *"Chapverselo. In’ sector 2) and 
Chapter 11 we present our model of the foreign exchange market. 

Our two direct investment inflows to Canada, as well as the 
corresponding outflow. to the United States, are estimated in 


sector ¥g as proportions of ‘the net  -business financial 
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requirements) =of> =the “*herrowing™ “country. These ratios are 
influenced by international differentials in the Supply price of 
capital and sometimes by business borrowing requirements in the 
investing country and various special factors. Gross new issues 
of Canadian bonds sold in the United States are explained in two 
equations % In both cases the flow is estimated as a proporrvion 
of total borrowing requirements and determined ehvetiv Shy ="the 
tightness of Canadian financial markets rather than by interest 
Paveseon e outstanding © bonds: BY eWay -or = contrast. trade “in 
outstanding bonds and shares is generally explained in stock- 
adjustment models depending on rates of return on outstanding 
issues and portfolio proportions of lenders. In summary: direct 
investment decisions are assumed to be taken Oat hye with 
decisions to make capital expenditures in the borrowing country; 
new issues of Canadian bonds sold to U.S. residents depend on 
borrowing requirements and the ease of floating “bonds' “in Canada; 
aude allvarother “flows depend primarily on rave-of -reLturn 
differentials and the composition of the lenders' DOT TLO 46 Si. 
sector 20 contains equations that cumulate capital flows 
into asset and liability positions. The most detailed accounting 
mised “for ‘claims “by “"UsS. weéesidents ‘on = Canadian” assets ‘or 
Pustituvions é Holdings of government and of corporate bonds are 
separately cumulated at balance of payments book value. Direct 
investment is cumulated, along with retained earnings on direct 
investment, and regularly revalued according to >*changes “in “the 
replacement prices of Canadian assets. U.S. portfolio holdings 


of Canadian shares are separately cumulated and revalued. 
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Liabilities to other foreign holders of Canadian securities 
are cumulated and revalued on a more aggregated basis, the only 
Split  -being between:-..government— bonds---ands .other,  securiiies. 
Canadian. holdings ‘of. .fo0reigny securities arey burlisupeawe wnome 
revaluation, from the balance of payments flows. The asset and 
liability ~- accounts. ..are-used. in the explanation of internatronas 
flows _of “interest and dividends, .and in the determination of serne 
market value of Canadian private sector wealth. 

Sectors ual. sis. described in) -Chapter =] ble eand sss tnuvarwlon 
experiments iwithathe isector ware. reported “injyy iol. There are 
separate behavioural -.equations: for private and official excess 
demand for foreign exchange. The price of foreign exchange (PFX, 
in Canadian dollars sper U.S. dollar) is-then determined wepy acne 
market-clearing Cond 1. ta on. Private yexcess demandsforyroneren 
exchange is based on a stock-adjustment model that depends on 
lagged responses to the balance of trade and long-term capital 
flows, the covered differential between the Canadian short-term 
rate .and a weighted. average of U.S. domestic and Euro-dollar 
interest rates, the accumulated stock of Canadian net short-term 
liabilities. .to.-foreigners, anda special variable, representing 
the speculative. pressures. on) ithe> >) Canadian’ -dollar y ine’ 106387 
Official excess demand for foreign exchange depends on a highly 
nonlinear model of the commitment to support the price of foreign 
exchange between two established support points, and a_e second 
exchange rate -variable reflecting greater willingness to sell 
foreign exchange: when the price is above. par than to buy it when 


the ‘price falls below pars,--This sequatvion also, containsiariradi ne 
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strategy variable and the beginning-of-quarter difference between 
target and actual reserves. 

The forward exchange market is represented by a reduced-form 
Oia tone lt Ore = ts DPrrces thrs equation includes the balance of 
wuUrades and capital flows. the interest differential, a ‘speculative 
Varvaple, and net changes in the ‘forward liabilities of "the 
BPoréign exchange authorities. 

In the remaining equations of Sector 21 we use the relevant 
balance sheet and balance of payments constraints to determine 
SHnorva2perm capital: flows, the devel of reserves, and net short-— 
berm indebtedness between Canada and all countries. 

las “cOmMpue Les Our —CapSULe: Preview OL Tne sUuructLure OL RUXZ, 
Cnepvers < to ll “contain more ~detailed ‘descriptions “of” the 
Various “sectors, and we attempt in Chapter 12 to make some 


preliminary assessment of how the model works as a whole. 
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CHAPTER 2 


CONSUMPTION AND RESIDENTIAL CONSTRUCTION 


SECTOR Sesle2 


A The Framework for Analysis 


ue Consumption vs expenditure 


In RDX2 we make a firm distinction between consumer 
expenditure and the consumption of services by households. We 
start with the assumption that consumer expenditure on non- 
durables, semi-durables, and services is matched by consumption 
in the same quarter. By contrast, household expenditure on motor 
vehicles ..and other durables is. assumed. tojadd.to the stockss sof 
these goods, with the relevant consumption item defined as the 
Services flowing. frome the siock offs durab lessons hands Ly Ee 
National accounts ‘similar, »treatmenteis accorded: tosdwellangsac 
expenditure is treated as part On investment and the 
corresponding consumption of services is defined as the rental on 
all dwellings, including an imputed rental on dwellings occupied 
by owners. Ine effect, wee extend. the nationalsaccounts treatment 
ot dwellings. to motor «vehicles. .and other. durables. This 
treatment required the construction of ja. enew Series for ee tie 
imputed  ,rental, value. sof motor vehicles. and), other, durables 


(CSMVOD). 


ZL 


We describe the two consumption equations (Cones! for?) nonm- 
durables sand semi-durables and the other for services, including 
CSMVOD) in section B of this chapter, the expenditure equations 
OL eOL OrReVelichkes andi vouner consumer durablvess ainysection:sC, and 
Bhemnesidentiailsiconstruction model«<in section Ds The’. ‘remainder 
oie section: A as devoted to the income’ and» relative® price: concepts 


Loateunderiierither consunpilion equations. 


Z Types of income 


We treat wage income, nonwage income, and revaluation gains 
and losses separately because of differences in?-methodse tor 
measurement, COncepLUaIle etoundata ong, ivand the wmrobabletampact >on 
consumption behaviour. OuUrMehdiet. innovation LifesIine thestiuses sof 
phen components!) isof “ours, wealth ©ceries to define new series for 


nonwage-ancome andyfor revaluation gains* and losses: 


elk Disposable wage income 


The income components of this variable GY DWS defined in 
@quation 8.6) include wages, salaries, and supplementary labour 
income, military pay and allowances, unemployment insurance 
benefits, other po sovernmenta wand’ business> transfer payments to 
persons and “the vaft@erctaxsareturnsticom’s nonfarmy unincorporated 
business. The* atemsordeducted® iniimoving tosdisposable income 
include employer-employee contributions to social insurance and 
government pension plans (TRSIGPR+TUIRF+TCPPF+TQPPPM), personal 


income taxes deducted at source (net of refunds), hospital and 
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medical care insurance premiums, and all other direct transfers 
from persons to governments, with the exception of motor vehicle 
licences and permits. The main direct taxes not charged against 
wage income in our accounting are personal income taxes paid by 
instalments. Excepts f:or, say Smald> portion: charpediiarainss athe 
income of unincorporated business, these taxes are assumed to 
apply to nonwage income. This simplifying assumption accords 
fairly well with the facts, because in general only wages and 
Salaries are taxed at source, whereas taxes on nonwage income are 
paid by instalments. 

When the disposable wage income variable is used in the 
consumption equations, it enters with an eight-quarter polynomial 
distributed lag to capture the expectations process whereby the 
time series of current incomes is converted to an expected future 
income. We consider in section B what adjustments in scale must 
ber made’ in” orderstoj interpret) anv averagéy of. past’ waluesemofaua 
growing earnings stream as a measure of expected lifetime 


earnings. 


Bee Disposable nonwage income 


We make use of two measures of nonwage income, the smaller 
one based on the current national accounts data (personal 
disposable income minus disposable wage income), and the larger 
one, representing permanent disposable nonwage income, based on 
wealth components multiplied by imputed real rates of return. 
Both series are net of personal income taxes paid by instalments 


and all other direct taxes paid to governments with the exception 
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of income taxes and employer-employee contributions to social 
insurance and government pension plans. Our new measure (YPDNWP, 
Getincd Sinwoquatnoneescei iy) ois” imomerthanttwicerasadarrceras= the 
national accounts series, chiefly because YPDNWP takes into 
account a number of items not included in the national accounts 
Heri ntti onPeofatpersonalmsincomess —y undistributed profrits of 
corporations, as well as imputed income from monetary claims on 
the government, from motor vehicles and from other consumer 
durables. 

The trickiest part of defining a permanent nonwage income 
stream from each component of wealth is finding a comparable 
standard of measurement when some returns are fixed in nominal 
terms and others grow with increases in the price level. The 
best eexalpl eSetoreusel a aregethe interests one athes publictdebt 
Cinetudingsthevadireetonand ssguaranteedaidebte -of% pprovinces: sand 
municipalities) and the earnings derived from resident-owned 
businesssfixedvassets andy inventories. “As? shown’) in’ section FF of 
Chapter 9, Pf al srowinegepeofitsestream (denotede by .c\Ra whichias 
expeched to grow at«a»~rate g, accrues’ toxthe*owners#s0f ~ business 
assets with a market value v, then the 'permanent' value of the 
earnings stream is  x+gv. Inw@termstof eRDK2r variables, x+evidcis 
eqduatemto thes nominaleesupply epricemof capital (RHO) stdmes: the 
marketevalue of. business®assets (VKB)*. thes sexpeetedstvailue of 
interest on the public debt is more simply defined as being equal 
Dowethe Long-term ravesoteinteresti(kRL)etimes theimarket value of 
Ehetresident—-heldardebtoQveGeer. )< 

Although we can define permanent income streams in nominal 


PerMmseerrony othe J varrous components of net household wealth, are 
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they what we want? If our consumption equations are to be fitted 
inv constant-(1961)%dollars,Sthen wersishnall® » want¥en oadetincemour 
nonwage income variable so that it can be deflated by the current 
value sof the?) Consumer: Price! vindex (PCP )e tor obtains permanen 
nonwage income measured in 1961 dollars. Tor dotthiss® alia aihuture 
values? (ofku thes]itneome stream muste ber expressed: ina prirveestotre the 
period in which expectations are being formed. Put another» way, 
weeumust © "subtract efromieach*nominal ratevofmreturnerhevexpecved 
rate of price inflation ¢",; before multiplying by =today smeascer 
value, ine: order*tovdefinesatpermanent ineome’ stream in terms of 
todavyae sr aollars. Reverting tosthe vexamplersusedsteartrers, the 
permanent’ rate of return from business assets will be equal to 
b(x+ev)/viee" wortsimply x/v af oe profits Pperseunites Of ebuswaces 
assets are expected tosgrow at the anticipated rate ofvinflation 
(ise Searle In’ RDse" terminology: the expectedy. permanent eeretura 
from bDusHness assetsiointitodayis dollars; fisvequalstorthneamarker 
Value of assets® (VKB) 8 times? thetsupplyPpricetofscapitale then lear 
terms “~(RHOR,+¢d equal) to RHO>PCPICE,*where!PCPICE is the expecred 
rate of change in consumer prices). To measure the permanent 
return from; government debt in terms of today's. dollars,y,one must 
subtract fromjyther nominal’ereturn @(RLJv) thee. expeetederatemonr 
inflation (PCPICE).' By analogyewith»the’argument ins) Chaptrenegog 
PE  LneeP interests siuréecam™ =x; in todayis> doltars, issexpectedaita 
decline at the rate es thenrthespermanent*returna iss) xcgev;, sswhere 
vy ods: ithe current market value, ofethe? bonds; Insterms of? RDi2 
variables, the permanent stream is therefore; defined assthes irear 
rate of interest (RL-PCPICE) times the market value of the public 


debt. 
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fapparaliicl “treatmentys isefediven: “too hthes imputed permanent 
income streams derived from most other components of household 
wealth. Foreign assets of Canadian residents are an exception, 
asp they lack otwasset svaluecss i teadsasus “to Suse !- recent average 
earnings to measure expected earnings. For dwellings, motor 
vehicles, and other consumer durables the imputed income is equal 
to a constant times the current replacement value of these 
stocks. Thewconstant. infeach=casevis an estimates of® the average 
PeaLlprate otareturn ony savangse Ideally we should prefer to use 
Curr ent market values, but the replacement values Ofe athe 
depreciated stocks represent the best available. 

Because we use replacement rather than market values for the 
stocks, we must use an average rather than a current value for 
RHOksgesaya rmeasure® tof~ -opportunitye + cos ts Otherwise we would 
overstate the variance in expected nonwage income resulting from 
a change in RHOR. 

AS_special case isoposed: bysthe non-interest—bearing debt of 
the federal government - the stock of ‘high-powered money'. Here 
the imputed 'rental value' is measured by the opportunity cost 
RL=PCPICE; tha ta ca's# thes “realy Sraterof return onerconldyeet) by 
anvestingsan bonds rather thanthoidingweash- 

The theory underlying our treatment of household claims on 
ROvernmenisrSisl i fairly? Pconventé¢onals but has some disturbing 
features. Private sector balance sheets are fully consolidated, 
but household claims on governments are treated as private 
wealth, andy noreaccount? fase. takenlof ereaiss assets is owned ~hy 
governments. Any increase in the public debt expands permanent 


nonwage income, unless taxes on nonwage income are raised enough 
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Loanicover  Ssune interest payments on the debt. Ifthesinteres:: 
payments are mainly financed by further debt issues Cas? a's> Une 
case: tin =the normal’ simulation context in which tax= raves Trenain 
faxed)5 then expected permanent income Wises: ~ regardless = 01 = tne 
use>= to-which= the funds. ares put. lf? the® funds’ are’ used tomexpand 
transfer payments to persons, then disposable wage income also 
rises and the whole process begins to resemble a sophisticated 
confidence trick. Perhaps when the costs and benefits of various 
government sector activities are more clearly measured it will be 
possible, to litt thesewveil® bofeesovernment= = and detain 6. specie 
seov0r wealth (and therefore expected nonwage income) by 
refrerences'to> the’ asset side rather than’ the- Drapility wsz2de*  coL 
government sector balance sheets. These developments must await 
the’ next penération of macro=models’, if not the “next ~ generation 
of theorists= and “~“model-builders:. ine” thes “meantime; 2 dans oy 
appropriate to conclude a soul-baring paragraph ‘by*noting= ae= spot 
Of PdoOUDWe! counting -an Wours] presente procedures - meine tasse uso 8 
government-owned business enterprises are included’ as part of the 
business? icapi tale’ stock, ands thes stock. of ve direct’ wand @euaranieca 
government debt undoubtedly includes some issues used to finance 
investment in government-owned business enterprises. Because the 
forme: of the available datakdoese not send Satsel® Vvevmeonsistent 
disaggregation, we accept what we hope is a fairly slight upward 
bias in our measure of expected nonwage income. The ‘bias? @is 
likely; to be) “slighti@ because thes profitvse ore covernnent-owned 
business enterprises are small in relation to:-total profits. 
Taxes on mnonwage income are measured “by current tax 


accruals; sovas’ to®abstracti from thetlags andiseasonalatyeinethe 
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tak, COMLCCTHONED ROCESS athe yeuses sofa ;currentostaxeuaccruales» to 
represent future accruals, measured at today's prices, reflects 
the simplifying assumptions that taxable nonwage income is 
expected to increase at the same rate as nonwage income and that 
future ataxeratves: arevexpecteds to be adjusted so. thatethey absorb 
the same proportion of taxable nonwage income. We are 
eonsidering methods of inflating “the -tax)-acecrnuals. series ~. to 
embody assumed expectations ssmores in --lLines with: shistorical 


experience. 


Bast Revaluation gains and losses 


The meaning and purpose of our series for revaluation gains 
andeimlossés ws UYKCPR, sdefined vnnequation 8.12) sare best sintroduced 
by contrasting our treatment of nonwage income and wealth with 
procedures used by other researchers. ,Previous theories making 
use of nonhuman wealth in aggregate consumption functions, 
whether emphasizing the role of wealth as potential consumption 
Was Sim glifec.cycle models ;.e<g- h2Jaorneas -asmeasuresof aepermanent 
nonwage income k21 a ehav eam been derivednonethe assumption ofa 
eons tantly discount grate. In RDX2 we have taken some pains to 
define ) variables «for the supply eprices:of tcapital in«bothnominal 
(RHO) mand =real (RHOR)) terms; Fromatheypoint of viewvof ,<a, .saver 
anvesting iin wishares i) the ssupply  pracesof capitalais =the rate. of 
merurn: ons Sayvingeso us « thesadiscounw arabel used sninveestablishing 
present values. If there is some variance in the discount rate 
used to value future income streams, then changes in the market 


value of wealth no longer have unambiguous meaning. An increase 
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in the aggregate market value of wealth can be generated by new 
savings, because there has been an increase in the stream of 
future earnings expected to arise from the existing *=stock of 
assets, or -~because there has been a drop in the discount rate: 
Consumption models employing the market value of wealth are valid 
only. if-the discount (rate is “unchanged and “there «are "no other 
changes in the desired stock of wealth. 

YPDNWP is defined as an expected nonwage income series to 
capture the income effect of wealth changes induced by changes in 
either the-expected flow of constant=dadollar earnings® vor Vineethe 
discount rate. We also need a way of representing the 
revaluation (gainsvand,) Losses that varise i fhetherevare, ychangec mem 
the “present value of expected returns from existing assets. We 
define this series as the change in the market value of wealth, 
net” of ‘savings in“the current) periods *ihis definivion measures 
capital "gains, net of 4 ‘any schanges "inj swealth -attribuvable  @rre 
changes) ‘in °Uhee "desired 'stockaof wealth effected “by nNet-current 
Savings or dissavings. 

The series for expected nonwage income and revaluation gains 
and losses embody between them both price-induced and interest- 
induced wealth effects. If the prices! of alltgc0o0ds °-and services 
adrop, withereal rates<of ‘return tunchanged; “there “will beyearerice 
in the real value of our synthetic nonwage income series - a real 
balance effect of» the Mesont Y-enphasized ®°by s*ravinkinreeeerw, 
Offsetting revaluation losses will, however, take place on those 
wealth components valued at replacement prices. 

Any decline in the nominal rate of interest, with real rates 


of return unchanged, leaves the expected nonwage income from 
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bonds unchanged, but gives rise to capital gains on bonds because 
ofmehanges 2in sthesbond svaluationeratiios. (See equations 14.2 to 
14.5 described in Chapter 8.) These interest-induced capital 
gains (emphasized in theory by Metzler [42]) form part of our 
series for revaluation gains and losses. If an easier monetary 
policy leads to lower nominal and real rates of interest, then 
there will be revaluation gains on both bonds and shares. On the 
other hand, expected nonwage income will fall as debts mature and 
She eenetrnanced tats thei neweelower? ratestof interests The net 
impact on consumption will depend on the relative importance of 
nonwage income and revaluation %gains ~oink the Zconsumption 
equations #oas Swell casvonVethe  fef fects iof 0¢tvhe >tlower  Ttrates’ tof 
MiLerest= Foperating» through, sother, -routesi® s= relative prices, 


savings, investment, and foreign capital flows. 


2 Savings and the rate of return 


Hor ‘given (tastes; (profiles of. *expected. ‘wage incomés, «and 
stocks sof; wealth “the decision whether;to consume now or later 
Rests upon expected changes in) prices .asswelll/.as the available 
rate of return on savings. The net incentive to save is measured 
in RDX2 by RHOR, which is equal to the nominal rate of return on 
savings (RHO) less the expected rate of increase in consumer 
prices’ (PCPICE). RHOR is defined after: deduction of corporation 
moe DULSDeLoOrespersonal, tax, "sion that Mioc account “is *takenS tof any 
changes in the personal tax treatment of investment income. We 
eraed°RHOR-in -bothecetnsumptaony fequations; **but'- found "a: *strong 


entvertemporal “substitution. effect “only -in*the equation for non- 
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durables and semi-durables. The rate of return on savings also 
influences the purchase of motor vehicles and other consumer 


durables by appearing in the relative price term described below. 
4 Relaviveepr ices 


Relative prices influence consumption mad rect hy, as they 
play seimportant (moles mrinesthe expenditure equations for motor 
vehicles and other consumer durables. Changes in expenditure on 
motor vehicles and other consumer durables alter the stocks of 
those assets and hence alter both the imputed consumption of 
services from motor vehicles and other durables, and the expected 
stream of nonwage income. 

The relative price terms in the expenditure equations are 
ratios of the implicit rental price for the durable to the 
current-weighted average of the prices of services, nonzdurables: 
and semi-durables. The rental price is defined as the purchase 
price of the durable times the sum of a quarterly qedéeprectation 
rate and a series equivalent to the quarterly supply price of 
capital in nominal terms. The denominator of: ‘the «nelat ive urprece 
ratio should perhaps be defined as an expected price, over a 
horizon equal to the average lifetime of the consumer goods Teh hoss 
treatment would be analagous to that adopted in the factor-demand 
equations explained in Chapter 3. An alternative procedure in 
the present case would be to define the rental price: tof stne 
durable to take account of expected capital gains, i.e borerise 
RHOR rather than RHO as the supply price of capital. In the next 


version of RDX2 one of these alternatives to the present 
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definition of relative prices will probably be adopted, although 
WepnsouUspecty ihaty neither tiof © them “will/e dot smuch to. alters the 


coOctine vents or, thersinulation= properties of? thee equations: 


Be Consumptaons Equations 


1 Des cra pton 


CNDSD Consumer expenditure on non-durables and semi- 

duna peste hquata one 1.1") 

The dependent variable is the expenditure series, anyPloGa 
aomlars davided? bys thes ®nonsinsta tutional?’ population fourteen 
years of age and over (NPOP). The independent variables include 
expected. nonwage*Pancome, the real™rate of return) on@savings san 
€ight-quarter distributed lag on disposable wage income, a 
constants; constrained quarterly variables times the lagged 
dependent variable, and the difference between the national 
accounts measure and our synthetic measure for nonwage income. 
All the income variables are deflated by the product of NPOP and 
the Consumer Price Index, so that they are, like the dependent 
Vebiableyionsa real pers %capita™ basis. The) revaluation” gains 
warlap Lem was s tried, but didenot) improves thetequation.*/Allithe 
ancome’ variables used and the’ rate™ of* return ‘on savings’® ‘have 
eaeniticant coefficients... Wevfoundt the? statisticalo properties’ of 
the equation ASeha Bwnolen (to VhberVaqus te. esatisfactory. The 
BoetiitoLentuof varlation@is*onlysh. 012%, oand there) is no* “apparent 


miCcocorre lation (‘of ‘residuals: 
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The only variable appearing in the equation without being 
heralded in the previous section is the difference between the 
national accounts measure and the RDX2 measure of nonwage income. 
There are three possible justifications for this variable. fhe 
most obvious interpretation is that it is a measure of transitory 
nonwage income because of the attempt in the natvionalvaccountsreo 
measure current income received, whereas our YPDNWP is an 
approximation of permanent nonwage income. Fhes esecond 
possibility is that there are measurement errors inebothwrser ves: 
and so the inclusion of both helps to avoid the downward bias in 
coefficients caused by independent errors of measurement. The 
third interpretation emphasizes the fact that the RDX2 concept Of 
nonwage income is over twice as large as the disposable national 
accounts series, has more imputed components, and is senor so 
closely related tot. current. cash orecéeipts. bien thes it berd 
justification were the most relevant, one woul deexpect) togiindaea 
coefficient on the national accounts series greater than onsthe 
RDX2 series. In fact the implied coefficients on the two nonwage 
income variables are nearly the same in this equation, and higher 
one the’ RDXeyseriesyine the) servicessequavion: 

The coefficient of -608.8 on RHOR implies an elasticity for 
this consumption category of -.14 with respect» to changes in the 
real rate of return. Because CNDSD is about five times as large 
asadpersonal. savings: thelc implied. rate-ofsreturn elasticatypor 
Savinestiscapouts. 70. Thisiiss.cof fcotirse?; faysubstatutionsertecm 
which could be cancelled out by offsetting income effects. The 
implhiéations’~ of the "incomes coeffiicicntsrare outlined below in 


section B. 
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CS+CSMVOD Consumer expenditure on services? including 
imputed services from the stock of motor vehicles and other 
consumer durables (Equation 1.2) 

The dependent variable is the Sumy -invreal permcapita Le rmis 
of consumption of services as defined in the national accounts, 
imputed services from consumer motor vehicles as well as other 
consumer durables used by their owners, and medicare payments 
made by provinces. Income variables include those used -in the 
non-durables equation plus a seven-quarter lag distribution on 
the revaluation gains variable. The rate sof returns, on savings 
did not enter the equation. Apparently the negative interest 
crastacity of CMV and CDO filtering through into CSMVOD is offset 
by changes in the volume of purchased services. The equation 
also includes a dummy variable covering the second and third 
quarters tof 196'7.and accounting for an apparent underrecord ing 
of service expenditure by residents during sion 0 G7): 

Taken as a whole, the equation fits well, with a coefficient 
of variation of only .63% and no Significant autocorrelation . of 
mesiduads. Revaluation gains appear to influence consumption 
onivy slightly; with a sum! of weights of merely eO2 6% However, 
changes in expected earnings cause a largesproportion of capital 
Bouns) and nboth oof. the nonwage income variables’ have large and 


Strong coefficients. 


2 interpretation: of Equations Is! anda). 2 


The equations discussed above will be re-estimated -shortly, 


Mith 1969 added to the Sample period, data changed because of 
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forthcoming historical. revisions stow the equarterlys navi onal 
accounts, and consistent estimation methods used to reduce the 
possibility ‘of simudtvaneous equations] »blas- In the meantime, 
interpretatvrongof thespresent cociigetentsemay Nelparoesheadaesome 
lighte}.on “the? Fincome®? "and Sconsumplion= = sconcepts Uunderlyinesous 
equations, 

Lt is susefubato sconsider the effects of sarchanges ian yeincome 
on) totalhacconsumption.» *An-increase sin @isposable iwagemincomeno.r 
$100 will lead, over the following eight quarters, to an increase 
in -consumption ‘ef $82 a) elhe rest efindssits way Vinvossavingsee and 
thus generates a larger stream of expected and current nonwage 
income. 

Repecteduwage income, ein terms (of atoday seedollars eamayeassnc 
either ‘hieher «or hower ithan+our eight=quarter saverage. 7 70n gine 
one hand, the real wage rate grows at aboutvthe same rateras© the 
yabour, settactency stactor WiGE Gah )r One thei? £other sihand aauine 
conursumpEpLonm horizon of > ceach wwaces earner. eis oF vone enmeaphan eis 
earning  horigon for wage income. We have made no estimates of 
the probabwue net effect (of these two tintivuences: 

An “increase in monwage «income ‘has different effects 
denendangatcon? “the eform 2rte takes: If dividends from Canadian 
Gorporations ‘to taxpaying persons rise, with current \andvexpecdued 
profits unchanged, then  acerwed” taxes  irise seacciord rie ol Omeuire 
current average rate paid on nonwage income, less the dividend 
tax oredit. For every $100 that gets into disposable nonwage 
income, consumption rises by about half that amount. If current 
and expected profits rise by $100, with dividends unchanged, 


consumption rises by $66. [fi > current: «and  vexpected proficge 
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increase by $100 and average payout ratios anid tax rates apply, 
about $85 extra will be spent on consumption, exeluding the small 


erfects®flowing through the capital gains térms 


C Expenditure on Motor Vehicles and Other Consumer Durables 


1 Theoretical structure 


Both durables equations are estimated in a capital stock- 
adjustment framework with gross expenditure as the dependent 
variable. If replacement investment is hypothesized to te some 
fraction of the lagged stock, then the expenditure equations have 
ene following form, “using CD tto represent» -éxpenditureé-«-son a 


consumer durable and KDD to represent the desired stock? 


CD = b(KDD-J1L(KD)) + c(J1L(KD)) 


ingeour ss tapplications “ ofethiisemodel,nthe desired per seapits 
stock (KDD) is made a linear function of income variables, 
meLvavive prices’, »iandsavconstantsterm.» “<Tovderive an-éstimate of 
the adjustment parameter, b, we must make some assumption about 
the size of the replacement coefficient, ¢,; because the 
Soetirclent on themlaresedacapital ’sitockesis: an- €stinhate eof, ¢=b. 
mere .is «no theoretical srequirement that the d¢oeffirient..c -dhotild 
be the Same as the exogenous depreciation r&te used in 


constructing the stock series. However, this assumption, which 
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we. juse, below *in  Sinterpreting the results of soursequat rons aus 


convenienteand: fagriyeharmless. 


2 Estimated equations 


CMV Consumer expenditure on motor vehicles and parts 

CEgua on ei..)5)) 

Gross expenditure on consumer motor vehicles; ini e¢onstant 
dollars per capita age fourteen and over (NPOP), is the dependent 
Variable The determinants of the desired stock of consumer 
motor vehicles are expected nonwage income, an eight-quarter lag 
distribution on disposable wage income, and relative prices. The 
income ovariables. *ares’deflated s by thetproduct of sNEOPSand ethea 
Consumer ePrice index .]"As toutlined ian “section. aks the relative 
price ‘vablable has’ sthe timplicit™ tcost of car 7Ownership einer 
numerator and a weighted average price of non-durables, semi= 
durables candip services tin =the Wdenominator. The high coefficient 
on the lagged stock indicates a fast expenditure response to 
changes Pein ySsthe *tdesirede stocklot cars: If the replacement 
coefficient c is’ taken to be equal to the depreciation rate of 
-055 per quarter, then the estimated coefficient of adjustment is 
about .4l ‘per quarter. 

Taking the adjustment coefficient as given, we can calculate 
the. elasticities» of the “equilibrium stock “with respect to are 
determinants, 'using the estimated coefficients and the sample 
meanscof “the .variabless< These elas ticitres "are le94 6 222.) ae 
-.20 with respect to changes in disposable wage income, expected 


nonwage income, and relative prices, respectively. Also relevant 


oY 


aren “the impact elasticities of expenditure with respee te tvo 
changes in the current period's disposable wage income, expected 
nonwage income, andere Lativerse prices? Theseelasticities are 
Bespecwuavelyao.or, A22) andl =177002 Thewampact "elastacatyrof © OMY 
with respect to changes in RHO is about one-fourth as large as 
that for relative prices, because RHO is about one-third as large 
woes the Sconstant “depreciation trate entering the relative price 
verm. 

As might be expected, given the VOlatality=i0of “investment 
expenditure in general and of the car market in particulars (the 
equation as a whole does not fit as closely as do the eonsumption 
equations. Ptehas-avcoefficient vofevariaticon of 4s 045 7° and Van 


BB2 of 95939. 


CDO Consumer expenditure on durables (excluding motor 

mehiciesandeparts))* (Equation 24) 

In this equation we make use of four rather than two income 
measures. Otherwise it is similar in structure to the motor 
mehieLves! sequation.< The two additional income variables are the 
difference between measured and expected nonwage Sincome , °.and, 7? sa 
seven-quarter distributed lag on the series for revaluation gains 
and losses. The four income variables used are therefore exactly 
the same as those appearing in the equation for the consumption 
of services. We attempted to achieve similar parallelism in the 
motor vehicles equation, but measured nonwage income and 
revaluation gains had no apparent effect. 

Although relative prices and all the income concepts" play 


Suitable roles in the CDO equation, the coefficient on the lagged 
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Stocks sis So low as to imply a much slower stock adjustment than 
for motor vehicles. If -we assume’ once again -an equivalence 
between the replacement coefficient and the assumed depreciation 
rate, the implied value for the adjustment coefficient b is only 
084. This may well, be an -underestimate,..iof ‘thes speedvort 
adjustment, perhaps because of an upward trend in the desired 
stock Sattributable logsteady, increases overitimersini the variety 
of consumer durables offered. Perhaps we ought to have guessed 
in advance that the stock of refrigerators built up over past 
years would not dampen this year's demand for snowmobiles. 

Weecalculated »thes)equilibrium!) selasticities. emeacured meat 
sample means, Offs thes \stock® of-othersdurablesywithsrespecrmpo 
relative prices and to the four income variables. Theysare 2s-.6v, 
for, srelatives prices’, 1.20 for disposable wage income, .005 for 
the RDX2 concept of expected nonwage income, ,c le ehOre na toma! 
accounts nonwage income, and -OOG> fors *revaluationsgaiuce and 
losses. Current-period expenditure elasticities, following the 
same order, APCs a2 er Ao |e OG. C4 Seandezero. The current 
impact elasticity is zero for revaluation gains because -this 
Variable: senters  »thes -equationsewith agdistribputedylassandehacea 
coeliacientmotezerouinethesscurrents aperiod- Only the current- 
period weights are used in calculating the impact elasticities. 
The equation fits quite well, with a coefficient of variation of 
liso MAN sane RB 2rot .984- 

In summary, the RDX2 equations for consumption and 
expenditure on consumer durables fit well and give fairly 
reasonable roles to wage income, the rate of return on savings, 


the, prices. sof -«durable goods, and» expected, ancomem-from ithe 
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components Ofer wealth, We are, however, UNneasya,aovoutsmitne 
relationship between our two concepts of nonwage income. When 
both variables are used, some components of nonwage income are 
counted twice and others only once. We expect to reorganize our 
treatment of nonwage income in the next edition of RDX2, possibly 
in a way that takes account of the different degrees of Led uad arty. 


of the various components of wealth and nonwage income. 


D Residential Construction 


i Private investment in residential eonstruetion 
The main Varplablesmexplaineds: ineeSectors 25, as private 
investment in residential construction (CERCA Ones) canmmobtaiun 


PovLereresultsefor sthismequataon by treating single-detached and 
multiple dwelling starts separately. This is SO, because single- 
detached houses can be more quickly yconstructed «than high-rise 
buildings of multiple units, and the average single unit gives 
rise to a larger expenditure than the average, smultiuple sunit: 
Rawat don S210 fore.IRC Ashows. the lagprpattern of expenditures 
following starts to be more complex, as pwell eas {tonrers for 
multiples. Theme laceedistra butaons for Singles has declining 
weights over four quarters. Thesiacgcedastributiron= for multiples 
is spread over five quarters and has two peaks, presumably 
because multiple starts are a mix of two main types of housing 
with sharply dif ferins eoOnstruction periods. One type, 


comprising semidetached dwellings, row housing, and similar 
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Structures , can’ “be» "built as fast as single-detached “dwellings, 
but" for COnStruction-of the “otherve=type, “Nren-rise “appar vrenrco. 
much more time is"required. Thus=“the- peak in the current" quarter 
FPeEpresentss mainly "expenditure “on row =nNousing -and-so on, “whereas 
the-peak in’ quarter t-S" probably represents “mainly -expendrrure on 
Hhigh=rase “eOonstruct sons, 

The basic’ assumption underlying our -regressron” of  -constanu 
dollar expenditure on housings starts is that each type cof pousmre 
start gives Tcsie to a “fixed ‘amount- “of ~*constant-dolPeag 
expenditure. If the’size or quaL#ty of “dwelting “units *chanees 
over time, our procedure will be suspect. We should like to take 
quality changes TnCONr eraccount, but the available data do not 
Dermit US On ao S00. Senay MOpGKss. wis l@isia ites}, the “national “accounts 
expenditure data -arewconstructedewaithout references to™vie so77cmou 
houses. In ‘addition, the only available index ‘of “thesizeror new 
UNLUS AsSsthatefoer the -floor areasof new houses *financeaqeander = stime 
National Housing Act (NHA). The «variance of °this*ser les ftisad 
misleading measure of house size because changes over time in ihe 
permitted maximum value of  “=NHA “mortgages *-and “in “constructron 
prices alter*the réelationshzp between “theesizesol “thesaveracgesnew 
house and the size of the average new NHA-financed house. 

The, -IRC ‘equation “fits “well; ‘with -an~ “RBZ ‘of =. 964 8anana 
Standardserronm Of@ph7.9 Mies on- If the equation®is fitvedsusine 
total housing=" starts’ rather ethan the component ' series, the 


Standard ‘error rises ‘to -$21.6%million-. 
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2 The supply functions approach versus the reduced-form 


approach to the determination of housing starts 


In specifying the RDX2 equations for housing starts, we made 
Substantial use of the model developed for RDX1l by Lawrence B. 
Sule [Sal 1% A central feature of Smith's approach: “as? tie 
Prearment soto’ housing,  tstarts equations as supply functions for 
HuaAcdiders*. Thus, prices and rents relative to construction ‘costs 
play a key role as measures of the Droia ta Diaasuy == Of. eae W 
construction projects. Saige © eye ereditye= conditions are a 
determinant of the rate of return on equity am rental units and 
ore thes imputed rental cost ‘of owner-occupied Wits. In the case 
of speculative single-family housing projects, credit conditions 
are viewed as influencing builders through ‘the cost and 
availability of temporary or bridge financing and through the 
anticipated influence of carrying charges on prospective buyers. 

Lev Lew Ole = the Farrer teourt yertor obtaining an appropriate 
measure of housing prices ([51] pp.1l, 17); as well as certain 
problems encountered in extrapolating Smith's model so as to 
explain more recent behaviour, we decided to use a market 
peduced-form: “approach. Invithe* present specification, the price 
term is solved out and replaced by determinants of final demand. 
Demand in terms of the desired stock of units is assumed to 
aepend’on the prices) of housing, real disposable income per 
household (in distributed lag form), and credit conditions. 
Separate equations are included for starts of Single-detached 
dwellings (HSTS ) and multiple dwellings (HSTM), with the 


dependent variable in each case divided by the number of 
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households and the lagged stock entering as a determinant of the 
demand for new units. 

In the fitted equations income was dropped from the _ single 
Unt equation (equation 2.2) because it fad edsett Ogmen ver 
Significantly, but the lagged stock entered bother ¢quatwvonsee ac 
expected. The. other variables wsed were measures! of credit 
conditions. (discussed inj the; next section), and a dummy variable 
( ZWW ) to-erallow for —<the winter building: iancentive! programmes 
effect from 5065) to) 2066. The latter variable entered linearly 
and interacted with seasonal dummies to measure the seasonal 
Shiftedmestarts 1nducedmby sthis programme. The representation of 
final demand remains a somewhat unsatisfactory aspect of our 
housing Starins moder’. iBel partaculanrs we have probably 
inadequately explained the substantial increase in the proportion 
Of Multiple wind testantsethatsoccurredsaduninges thegulo6Osr Land 
costs, as introduced by Smith, and some demographic variables 


were tried with little success. 
ond Housing? starts -andmeredatycondirLions 


Several variables. are used«:to ‘represent, the cost vand 
availability of mortgage credit as well as the influence of 
short-term credit conditions on builders. 

The interest rate on conventional mortgages (RMC) is used as 
the measure of the cost of mortgage credit. This; “rate <enters 
SignatacantuLy in equation 2. 2entora) singlesdetacheds sunttis. 
Following Smith, we tried the differential between the mortgage 


rate..and. the bond =rate’sas, as measure, of thesavatlabiiity ros 
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institutional mortgage financing. However, this variable did not 
Cine ies Pela telCanU ly. As an” “alternative “to Ginies interest 
differential we tested the four-quarter change in assets of trust 
and loan companies [J4D(ATL)] since this change was found to be 
Significant in the mortgage lending equations (equations 17.9 and 
EjeLOy deseribed in?Chapter- 9). It enters’ theemaltiples equatwvon 
Saenitacantly. 

ASpeins oaths "models. mortgage 'approvals Lor singles 
(HAPCMHCS) and for multiples (HAPCMHCM) made by Central Mortgage 
and Housing Corporation (CMHC) were tested. HAPCMHCM enters’ the 
multiples equation significantly and although no direct role for 
HARCMHCS*has been’ found “in equation —2% 2’, there’ are vandarect 
effects of CMHC approvals for single-detached dwellings on HSTS 
Since» HAPCMHCS is one of the determinants of RMC (see “equation 
ive O)Mmand=nMCeartrects Hols directly. 

We also tested a dummy variable (QNHA) to allow for a change 
aie structure with’ the removal@of the ceiling’ on™ the“NHA* mortgage 
PAve@Inere G74, (See Chapters OF =sectaon =G.) QNHA enters’ the 
murtiples equation with a-~significant coefficient. 

Fanabiy; LHe Vemeasure One credit) aval lapis ty —baseascon -the 
ehartered=> bank’ “earning “liquid* asset? ratio (RABEL) enters 
Significantly in both the singles eéquation and the multiples 


equation. 
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3 Stock of. dwellings 


SHS Stock of single-detached dwellings (Equation 2.4) 

This,equations.cS ,estimaved Pinyviifarst-datierence miorm- eve 
remover) thes pstrone. -trendssanfiluecnce = uWetantendy the.equaltonmro 
reflect. the. “combined seffect, of: *comphetions) off Pneweanousec, 
conversions On houses, from single to multiples focecupancy. 
demolitions. to make way. fore _newe —construction; fire LOS se and 
scrapping. The ,coefficientwonitheslageged, stock shows/anvannvatl 
proportional. rate sof decline: of almost™2%,-presumably scomprising 
Mainly. conversions pilus demolitions... «Thessum, of sthexscoetiiverenre 
Onan LagcediwesLarts. fis Aisiolere probably? less,%1thany Jaebecausedar 
demolitions to make way for new buildings. The standard error is 
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SHM  ~Stoekyof multiple dwellings w(Equations2.5) 

Thissequattonsisvalso.estimatedayinaatinstaditferencemenorm, 
The lagged stock does snoteasenter thevyequation; butrabheresisea 
Significant positive.constant..term;swhich presumably ,erepresenus 
the effect of conversions from single to.multiple occupancy. fhe 
sum+,of the, coefficients onamultipléwsstarts Ss «<ab0uULN 62 5 ato00 sho 
to, be believeds.as ax,partial result. Lf-+the negatives coetfrecient 
on the current quarter's starts ts agnored, the sum Yrisecatcweae. 
Could. it be necessary_to demolish three units in order to make 
room for -ten? 

One may perhaps wonder why it is not possible to be more 
precise about the size of the housing stock. We constructed our 


housing «stock series by using the results, lof s quinguennial 


45 


censuses of the number of housing units. From one bench mark to 
the next we accumulated the stock by adding newly completed units 
and by adjusting it to take account of identified conversions and 
aenolitions. The discrepancy between the accumulated series and 
the next bench mark is allocated evenly over the quarters between 
the census dates. We therefore have an approximate relationship 
between starts and the estimated stock, and are not surprised to 
Pods es Mpreci Sse conversion of starts into, the resulting stock 
of snousing. In, bermss of, thes housinesmodel.as.a wholes. thersetfect 
ote coeifacients, summing sto. less, than; 1, on, starts.,int equations- 244 
Bde Ze Ono snp Orincrease) Lhe wnumber ofssstarts., nesudtinge. from sa 
given. change. in any.determinant. of the-desired. stock in equations 
eA SiS « 

Bduate Olwe2 .Onmhase “anew KBen Offs. O49-eandsa standard error of 
5,540 units, about .15% of the average 1968 stock of multiple 


dwellings. 
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CHAPTER 3 


BUSINESS INVESTMENT AND OUTPUT 


SECTOR 3 


A introduc ti-on 


This. chapter "contains the theory underlying ourymodeleoterine 
interrelated demands=for capitals and labour, va-discuss21o0neotesoun 
estimated business capital accumulation equations, and a 
catalogue of the: various associated measures of "Output, agerezave 
demand and supply, and capacity utilization. 

In the > model of interrelated = facton demands we Vtreat) = three 
factors expilacatLy.s the" stock "of ~business”~ non=residenviar 
construction; the stock of business machinery and equipments; and 
total™ paid thours ‘worked sin emining, manufacturing> andeoimmer 
business. We assume that these inputs are combined within a 
three=factor Cobb=Douglas» production functi0n oe withepcons tamu 
returns «to scale and Harrodsneutral "technical progress Lo produce 
UGPP, the RDX2 concept of business output. UGPP is obtained by 
subtracting from constant-dollar gross national expenditure the 
total of veonstant-dollar ‘farm wages; accrued "farm. income, plus 
wages paid in pubDiLac adminastravion, defence, andA eal 
noncommercial institutions. 

We suppose also that the aggregate business economy never 
operates exactly on the efficient frontier represented by the 


ageregate production function, and that Gate Least Scsome ore -the 
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apparent discrepancy is attributable to abnormal rates. 0f 
utilization of-either type of fixed capital stock, or of employed 
labour. Since independent estimates of the degree of utilization 
of existing capital and employed labour are unobtainable, Lip eens 
BOLaStTeasible? +0)7 estimate: the aggregate sproduction® funetion 
airectly. We therefore use a varaety,° of “sets of Sproduction 
function parameters as a priori Inputs! Tomdistriputed lag labour 
and capital adjustment models. The final choice of productéon 
function parameters is based on a combination of Sa praors 
Plausibidityy (the production function elasticities should be 
consistent with income shares) and the accuracy of the derived 
investment and employment equations. The theoreta cada Mhasise for 
the model is outlined in section B, and the derived equations for 
business fixed investment are discussed in section Dash ihe 
equations explaining employment and hours are contained in Sector 
peand=described in Chapter 5% 

Once one has an aggregate production function for UGPP, one 


can derive several useful synthetic measures Of Raciual or 


petential output. For example, af actual capital, the 
mpotential ' labour force and '‘normal' hours are put into the 
production function one obtains a measure of "desired' output 


(UGPPD), conditional on ex post factor substitutability and on 
the use of the average level of factor utilization over tLhemedata 
period as a proxy for the unknown desired level. The production 
function may also be used with actual Capital, hours: and 
eupLoyment!. as’: inputs: This procedure gives us a synthetic 


aggregate supply variable (UGPPS) measuring what output would be 
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in the current period if there were no offsetting short-term 
changes inet ac tor productivity. 

This aggregate supply variable plays an important part aE 
helping oe deriney he buffer-stock role of inventories, a matter 
taken up in detail in section C where we deal with the aggregate 
inventory equation. Oners by=product==frome 9 our! more precise 
definition of unintended inventory accumulation is a new concept 
for aggregate demand, UGPPAS equal Sito Mactuali= oud put less 
unintended inventory accumulation. Expectations about future 
values of this’ variable are “what drive the business fixed 
investment equations, reported in Sect OTD: The avarlability vot 
an appropriate measure of final demand also allows us to solve 
the - production ~ function for the level of employment desired by 
producers faced with given Capital stocks... sls desired level of 
employment (NMMOBD) drives’ the main employment and hours 
equations, described in Chapter 5. 

To complete the chapter, we present in section E a catalogue 
of the various concepts of supply, demand, and capacity 
utilization derived from our model of production and investment 


and used throughout RDX2. 


B’° The Basic Model 


Interrelated factor demands are fun. They either will be oF 
already are fashionable in macroeconomic applications ([12], 
(461), but they are very messy. Once one starts down the road 


toward acknowledging imperfect foresight and costly adjustment, 
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oneestinds thatJveverythingsisisrelated . to everything else. Bor 
example, BE Sbothecapitalwanda labourcane adjusted only with time 
Jags, and. if there are limits to’ short-term changes in 
Proaquctivirty.. then it may be a mistake to use actual CUtTDU asoa 
basis on which to form expectations about desired future “Output 
R23). Fors hour®initialeexperiments, however, we assumed that we 
could roughly compensate for any such measurement errors “aby 
suitablke- adjustments “in the parameters of the expectations 
process on UGPP. We subsequently derived a measure of unintended 
inventory accumulation and now use the aggregate demand variable 
UGPPA as a basis for expectations about desired futur evoutpuy. 
Nobody hasetiyets beenshrashe enough it odaconsider eta.cufnit 
neoclassical framework in which output and all factor SUpUtsS 2 Bane 
determined solely by expected relative prices. There are too 
many measurement errors, too many dangers in aggregating across 
averse | products ; too many non-clearing markets, and too much 
heterogeneity in expectations to allow this procedure much chance 
of success. Most of the models referred to as neoclassical (such 
we, those of ‘Jorgenson, e.g. 0371) avoid” these dvEficulties:! hig 
part ; by suppressing one relevant factor price (the wage Tae} 
and thenvintroducing the level or output as an exogenous variable 
entering into a flexible accelerator investment model. In these 
models the desired capital/output ratio depends © tonly son the 
relative price of capital services and output. -sIHhis procedure is 
rationalized by an assumption that the labour input can be easily 
adjusted in the short run to meet fully any changes in desired 
SuUtput « The actual level of output is presumably then decided by 


peaking as given the «price, of eb My oy be thee price? rofstabour 
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services, and the amount of the existing capitalnstocks. BWersewene 
denied access to this approach because of our belief that both 
capital and employed labour are relatively fixed factors. 

Our procedure has therefore been to assume cost minimization 
(Uke lel 4d pee t bus combining the demand for labour and the demand 
f£orccapital.«in, 2a «singles dectsronygprocess depending on the 
expected price of capital and of labour services. These factor 
demands also depend on expected output. In theswmfirst. starcéciawe 
defined expected output by using UGPP and the parameters of the 
best expectations process derived in our previous® studysyor 
expectations in investment behaviour [29]. We made use of UGPPA, 
the aggregate demand concept explained in-séectioneC belowsoinsour 


final equations. 


iD Costs to be considered 


We take account of three separate inputs to the production 
function: labour in terms of man-hours of standard efficiency 
(named HEFF for the exposition in this chapter )> the .stockucs 
machinery and equipment (KME), and the stock of > tnonrresidentiax 
construction (KNRC). We do not have the stock of inventories 
(KIB) entering directly; consequently the role of inventories in 
the production process remains rather vague. 

Static optimization with (respect «to sthe factor vinputs 
mentioned above requires that the relative cost of each |painr ’ teg 
inputs should be proportional to their marginal physical 


products. We postpone for several paragraphs the problems 


ol 


involved in applying such a model in the presence of time lags 
and uncertainty. 


If the hypothetical production function is 


UGPP = A [(KME)**al [((KNRC)**b] [((HEFF)**c] 


and the implicit rental costs of KME and KNACe asP=pereentaress 
are-=RCNE “and *RCNR; respectively; and if the hourly wage rate 
after corporation tax is (WQMMOB/13 HAWMM)(1-.01 RTCA), shortened 
eee Lor “this” vexposataon;  ithen “wee can” se #the marginal 
conditions to solve for the desired ratio of OULDUT Toranyofrethe 
hector inputs’. 

thus; -since thevratio™between any CWOSLacClOreinpures1s 
of the form, e.g., HEFF/KME = (¢c/a)(.01 RCME/WH), we can use 
tne production function to solve for the capital/output and 


PaADoOuUry, Output ratios®as*folldows: 


LP a beaec JOTSRCNRY 


KME Veo Rep eteennbas 
glee On an Sara RCME 

1. the aeone WH SOL RCME SA 
NY cee (a) (ee en 7 ee 

ree er RoNRy (91 RCNR? 

HERE oer b> ah fe a..01 RCNR.b 

D [EMO AE de EN PORE SCS EES, ESC AES DST 
esired GD) = 5 °O"C ee 


Before we consider how this framework might be applied in a 
dynamic context with Uncertainty; “wel Sought? *tot conclude “the 
discussion of costs with a short explanation of the rental prices 


of capital services (RCME, RCNR). The concept is quite simple: 
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they implicit rentale price: 1s° asfractiong of the replacement price, 
where that fraction depends on eahie (combined) rate of 
depreciation sand!sebsoleseence, = sands ¥en these sipplyee price .son 
financial capital (represented by a weighted average of” URHOs* and 
RHO2, the measures of the Canadian and U.S. supply DFice stor 
capital) less an approximation to what can be recovered by way of 
deductions under the corporation income tax. RCME and RCNR_ thus 
represent rental prices after corporation income tax. Personal 
income tax enters only to the extent that it influences RHO, the 
required rate of unlevered pre-personal-tax return’ thatomust de 
paid in order to lodge domestic business shares ine thes portTolmosc 
of residents and non-residents. The formulae »forsy they rentat 
prices can be derived either by analogy- “witheactuatlearental 
markets, or from the maximizing conditions _=fors thes yrevenvec 
function of an owner-user of capital goods. Our expression for 
implicit rental prices is simplerjpthan~ some such expressions, 
because we have converted several disparate tax allowances for 
depreciation into a single present-value series measured .as’ “a 
proportion s.ofymthe. prices ote capalal goods. (A similar procedure 
has been used by Hall and Jorgenson in [25], p.16.) 

Equations 3.9 and 3.10 give the exact expressions for the 
twor rentals © prices variables. The expectations weights on the 
investment prices determine the expected price of the ~capi ves 
good at the midpoint of the construction period. These weights 
are derived from the expectations process used in [29]. The 
second term in each equation shows the proportion of the cost of 
the assets that is not recoverable by means of corporation income 


taxereduetionss: Insequation 3.9%9"for example; cifithe corporation 
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tax rate (RTCA) were 100% and if all assets could be charged 
immediately against taxable income (e.g., CPVME = -50), then the 
piplbucritahtersconporavion—-taxecost of IME swould bbe. izere: The 
normalyvalue sof  CPVME; “thecpresent value of tax reductions «<duewto 
eepreciation vallowances; 18923553, %based soncavdeclining «balance 
Cepreciationenate .of4204 tpenvyear; "aqdiscount rate nof fhO%, vand <an 
assumed marginal tax rate of 50%. Thevwwactual ‘valwesvof stcPhVMi 
Prsesuabove (Or fallsnbelow. .3533 if tany specialltax measures that 
eucveGeradlilowableysdeprediationslares invforece. @Forua histery of 
these various special tax measures and the derivation of CPVME 
PiaservNRSscewi lS) ippu66s69. ) 

fregsthindyavermn yeineteachesexpress icone sis sethewasump tof athe 
Quarterly depreciation rate (as derived and interpreted in [181], 
Pieowo Sande epsoo) Gands thes taxsadjustedscost of fcapttalan ‘The 
nominal supply price of capital is measured before personal tax 
Pour nabienwecorporation “tax: Lhewesupply  eapnice sok icapittalenis 
represented in these equations by a weighted average of RHO and 
RHO2, with weights depending on the proportion of the stock of 
Canadian business fixed assets and inventories (KB$, measured at 
replacement prices) financed by U.S. direct investment (LDIRV12, 
also measured at replacement prices). Why do we need to use RHO2 
peeolt,GifeakHO réepresentsethesCanadiantsupplyeprice, tofi«capital? 
The reason is that our sample of shares used in constructing the 
share market value of Canadian fixed -assets .and inventories 
includes only shares traded on Canadian stock exchanges. What 
Bught we tocassumeyabout theisupply «price of capital for »sGanadian 
investments directly financed by U.S. parent companies? We have 


aesumed) »thata the -)U.S.)supplyeprice of jcapital is more )relevant 
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than the Canadian price for these ventures. Ine eshorvyar ene 
current weights attached to RHO and RHO2 depend on the financing 
patterns followed in previous periods. The weights respond over 
time so as to attach more importance to the lower of thertwo 
supply prices of capital. This shift in weights occurs because 
the -"proportion® ‘of. ‘News capital expenditures financed by U.S. 
direct investment drops when the U.S. supply price of capi talegas 
high relative to RHO. 

Since interest payments are deductible under the corporation 
income tax, and since dividends and retained earnings are not, we 
reduced the weighted average of RHO and RHO2 by a proportion 
determined by the corporation tax rate and: @the samount»@otertne 
total return to capital taking the form of interest payments. 
The supply price of capital used in these /@quations “asemine 
quarterly ®scounterpart- ro the # vannualerate. Thus fanviutsseiraax 
form, RCME represents the imputed cost of IME Taséatpropererongper 
quarter, and has a pronounced upwardletrend, startinghsategabourt 
3.9% in 1955 and reaching a peak of 6.3% in 4Q66. 

The corresponding variable for INRC is similar, except sthat 
the combined quarterly rate of depreciation andshobsolescencetgts 
201" Ins teadssof S05. The expectations weights are different 
because of the longer construction period, and the price and Stax 
policy variables used are those appropriate for INRC. Because of 
the lower depreciation rate for KNRC, the imputed rental cost for 
non-residential construction (RCNR) is proportionately more 
dependent on the supply price of capital. RCNRStistabout .2s0sasan 


1955 and reaches a peak of 3.5% in 4Q66. 
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ine the Mbasiicemodeld sastdeseribed to this point, we determine 
desired values for the various inputs to the production function. 
These desired values are conditional upon known values for 
desired foutputs andatactorapraces#ands {aponsathe assumption that 
tHeremearevenon, lags aoramecostsmin the-adjustmenteprocess .¥ (These 


Ccondtraonsemustii now belretaxed: 


2 Expectations and expenditure lags 


In [29] we employed a model providing for full interaction 
between expectations and expenditure lags. That procedure 
required, for each type of investment, twice as many equations as 
enererare tquartensicin thesexpenditure lage distribution. Tos hold 
down the number of equations required for RDX2 we simplified the 
approach in order to keep the expenditure and expectations 
processes related but functionally separate. We used the length 
Of; the investment lead time (ise. the ‘time from investment 
decision to completion of a project) to determine the future date 
POrSenve asea Pocus (for “expectations about®factor prices: 

In order (to-restrict the scale of our current experiments, 
merrassumed that? the results offour™ .earlier. investigations %intoe 
expenditure lags [18] "and expectations™procéssés 129]¢are still 
valid for IME and INRC. These results are combined in RDX2 by 
assuming that expectations become operative only when projects 
are~ initiated, and (thateeall™ subsequent. ‘alterations to the 
resulting time path of expenditures can be represented by special 
variables entering the investment equations separately. bAT Ss 


a Similar framework to that used in the RDX1 equations [34], and, 
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as-before,-we allow forthe possibidityethatvsome!s ganiduence, | may 
be exerted» by financial» variables during) thewexpenditurevprocess. 

By supposing that expectations are formed when a project is 
initiated;swe.can developstimenseries for: desired: capital’ (stocks 
closely  «analagous-\to) those of the static model. Aitranys p 0d 
time, the:desired capitad stock thatamatters@isythemstocke necded 
4, periods «ahead, jwhere 3 ds) the Length wf; the expenditure 
process. The expectations governing the choice of desired stock 
are those. of desired: output 4 pericds) hence; ithe praciesofeiisxecd 
investment jz2ze pera odse i hence current tax Gawes and tax 
provisions (currents policies aregtherefore implicitly assumed to 
be long-lasting,), and wage rates jim periods hence,  wheres=smppis 
thesmhadf-alifer off thembudieiding wor) equupmenic 

Wage rate expections are formed further into the future than 
eapital goods» prices because capital goods praces are faxedwar 
thestimesof purchase.“ but. labour is» employed ratiwages ratescmatiar 
change-ycontanually= during thes late sofethe capitaleequipment. 
Therefore! -an addition, to the expected rate of increasesvinnaprices 
and wageSeswill»y increaseysthes! ratio) of expected wages rates to 
expected. capital.equipmentsprices:.and) wills lead  firmsogato® an 
immediate substitutions; ofs capital. sfory-labouruean onde res te 
substitute: capitaleequipmentssat.m' todayss? (tate 2 oe pra cesma son 
labour at ‘tomorrow's! (ti+ji+m) wage rates. 

Expectations, aboutesdesinedy sfutures<output. areys fonsUGEVA 
twelve quarters hence in the case of INRC, and eight ‘quarters 
hence. .,inw theescascue~ ofa) JME. These horizons are equal to jtl, 
because each quarter's output is assumed to depend on the capital 


stock in place at the beginning of the quarter. innasbothrfiecases 
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themmexpectata ons qanreu based sionyeractualo? values, of MUGPPA during 
Guanverseiips osibute not” incimdiney the! currentwones The parameters 
of the expectations process are the same as those chosen in Leone 
but we use the mean quarterly growth rate of UGPPA 1Q52-4Q68 for 
cae(Seez below). Them, expectations oproeess®’ Lakesms Vaccount: or 
exer anole tl Ver regressive. and trend=crowin elements. The 
parameter g is the assumed trend rate of growth, and b represents 
the .weight attached to the extrapolative element relative to the 
teeressives element “anroexpectationst The extrapolative and 


resressives elements attach exponentially «declining! weights! to 


previous changes and levels, respectively. The parameter e 
nepresents the proportionately deel nine weight) forse the 
extrapolative element, andie2r represents the corresponding 


parameter’ for the regressive’ element. The parameter values used 
fimthnesUCPEA expectations» processiares ch =). 01255 & br = . 5% 20 e! #2 
oe) Pande ry +7104 65 


These expecitations? @about® wage arates Tareve reneratedssbytia 


siuchidayidifferent process because) they look?’ sos fara’ ahead 
Lwenty=threes quarters for sIME@t and 'seventy=-ed chteiquarterst for 
DNRC. ge These implaedgehadlfoiivesse for’ Ginvestment! = goods™ (sixteen 
quarters fOr IME, “and “saxty=seven? qiuarterse® fore eINKC) eS? are 
calculated) byvapplyingy thet assumed?’ depreciation “rates, | © 5%eTper 
quartheraatiorvs IMEieand Ae periquarterw for. INRCe The expectations 
wetehts@arey the? current -perd odgweignts: ( baseds on! theMexpectations 
processewithe gy =" .OlL23ar~ bee 1. 538 es=2 029 ere =- OF 6) emul tipl@zed? = by 
(l+g)**(j+m). 

Our simplifications have thus enabled us to retain the key 


elements; ofethe  expectationsemechanisms for!’ prices* and output, 


58 


while. at the same »time keeping the number ‘of) equations Tota 
minimum. Next we consider how to move from desired capital 


stocks to desired investment. 


3 Factor swhsitii tutiontdiex tantieranditex post 


Tos )whath “extent: sares factvortiproportdionss embodveds int capa van 
equipment and buildings? Expected» factor? prices? changeym over 
time, hence’ there’ will “beso changes! over” time sin’ thesopiuimal 
Capatal/outputh ratios. es KMEY andakNhy. When =firms’ © compare? 7 ittice 
existing: scapital’’ stocky! tovgithe desired? futurelstock, dom tney 
calculate the productive capacity of existing equipment by using 
the desired capital/output ratios applicable when the capital was 
Dwar te ore > by) Using FP ratiaosnebaseds ons presently expected factor 
prices?* This question did notematter § much’ fine) the » context of 
either the RDX1 investment equations or those in [29], since the 
desired capital/output ratios were slow-moving trends. Now that 
we “are making the * desired  capital/output ratios?!) endogenous 
variables these issues must be faced. 

We have tested both vintage andvnonvintagesversions®) ofy our 
factor-demand equations for capital and labour. The vintage 
approach is feasible chiefly because we use exponential decay 
depreciation rates. If we had made an alternative assumption 
that the capital stock was comprised of ‘one-hoss' shays', the 
problem of keeping track of their licence numbers would have been 
considerable. The concept of proportional depreciation permits 
atsimpher;), procedure. We developed a concept of ‘preferred 


output' - the amount produced if each part of the capital stock 
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is employed using the factor proportions governing investment 
decisions@iat thei timemothats /partewas acquired: There will be 
separate values of 'preferred output' for each CYDem Of le capita 
Since the two types have different desired capital/output ratios 
and different depreciation rates. To find the output preferred 
foreecach@evintagetofacapitalmrcoods¥Ait lis necessary to associate 
each quarter's investment with some desired capital/output ratio. 
This we have done by linking IME with JS LC RMEY)-9 “anda vinre lewath 
JSL(KNRY). The lag in each case is approximately j72.eoketuarive 
investment in each quarter comprises expenditures started ina 
number of previous quarters. Given fairly smooth movements in 
KMEY cand SOKNRY; OUrENSiIMpLifacatwvonm i does) inots _dodmviolence to 
reality. 

The values for preferred output are then obtained by 
accumulating increments and continually writing down the total by 


the relevant depreciation rates. Thus for IME we have: 


UGPPAMP = .95 J1L(UGPPAMP) + IME/J3L(KMEY) (setae) 


and for INRC we have: 


UGPPANP = .99 J1L(UGPPANP) + INRC/J5L(KNRY) (3.12) 


Base values for UGPPAMP and UGPPANP are derived by dividing KME 


and KNRC in 4Q55 by the corresponding values of the desired 


capital/output ratios derived from the RDXl trend-through-troughs 


procedure. (See [18] page 26.) 
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If there is a gap between desired output and UGPPAMP or 
UGPPANP, the flexible. accelerator, comes Bina pe Ke) play. The 
accelerator applies independently for IME and INRC. At this 
point the question of an appropriate time horizon gets a Lyaake 
tricky. Wesuewant sto mmeasure: destredsfoutputgjopenrods aim oie 
future; yet UGPPAMP:and-UGPPANP measure «preferred )youtput® %using 
the. «currents capital stocks Astwe have “swornsoff thesfull zbplowm 
forward-looking model with its 23 equations, another 
simplification ase necessary. s Weesimplifyshene bysassumingwuhag 
knowledge of projects already underway and coming to fruition 
withiniethewunext euseperiods twill Leadafirmsetroeresponds Fessauman 
fullyatosran indicated gap between? expected ,UGPE AM eandmwmcurteny 
preferred® output. The output gap is defined as desired output 
minus UGPPAMP in the case of IME and as desired output minus 
UGPPANP in the case of INRC. These two gaps are converted, into 
capital stockegaps: whengmul tipliedsby sKMEWirand SIKNRY 5 eeandmei mie 
synthetic investment series by application of the appropriate 
distributed lags for expenditures. 

An alternative procedure to this vintage approach would be 
simply ‘to sapply ‘the’ =-RDX1’ model. directlysythussimply ing @thap 
capital goods can be equally well employed in any viactor 
proport2 ons, so = thatlsthereno “is fullbeextpost fasewedllrashexwvaniie 
substitutability. This alternative was tested and found to be 
inferior wto \thesuvintage, approachiim thesinvestmenteequationss, 
Our attempts to mix the two ‘approaches alsow produced ‘results 
favouring the pure vintage approach in the investment equations, 
although the nonvintage version was more successful in the 


employment equations. 
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C Business Inventory Investment 


Onesemayoriedifficulty swithyethey usualeamodélssofiinventory 
accumulate onaie: sheasaduscussedtine:! 175% »ppe6s15)) is@rthare tithe 
burter=setock “rolel forgeganventoriesy “istnot! properly identified: 
The buffer-stock variable is defined as the difference between 
expected sales and actual sales, with a coefficient that’ should 
lie between zero and 1, depending on how easily production levels 
Canwbenadjusted., Asides fromes the. problem of identifying= fthe 
coefficient when sales expectations are themselves determined by 
current: and. bagged sales, themsusuals  modelss »aret = based) sonyythe 
asisumptaonee that? \ product vonscant bes fullys altered fromi quarters to 
quarter. In view of the long lags that characterize the demands 
for labour and capital, we prefer not to use expected sales as a 
DVOAY 101 productions plansi. 

inhemexplicit product mony function: developedsitosintercraterymour 
taxed wAnvestment: land’ senploymenten equations; givesis risers quite 
HDatLurali ye tor aymoree precise derinitioni off plannedh/ou tipwti. inour 
first experiments with the fixed investment equations we used 
gross = realy tiprivater “outpur (| UCPP)ias whe basissforiexpectations 
apout desired future: output. A search) over® plausible’ walues? for 
procuc toner une on parameversmproducedsastibestairat 'Aitandwerms: ‘of 
the derived investment equations, with dependent variables summed 
Moe provideticalculateds values ror totale business: fixed? anvestnents 
having’ parameter! values a=) ..205,0b =) nl4558 ci =n.:65.0 The! implied 
rabours’ ‘share Ss schllosere towethaty tindi'cat eda by tthe: isitataistiics sin 
agererate income distribution. "Our ‘assumption: ofr iHarrod-—neutral 


(labour-augmenting) technical progress, when combined with the 
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labour requirements defined by the productions "funetion® and? tie 
actual trend in total man-hours worked in mining and 
manufacturing, determines the average rate of increase in labour 
efficiency. The rate of technical progress enables us >to 
construct a time series for the actual labour inputs in terms of 
erficiency?) units. When’ 7thise#=tabour sanpur is. Juseds¢ in?’ “the 
production function along with the becinning-of-quarter stockywor 
capital goods, the sreswlt “dssatsynthetic outputeseries 7 carted 
UGPPS. 

We interpret UGPPS as a short-run aggregate supply Variables 
It represents what would be produced in the current quarter if 
the factor inputs currently employed are used at trend levels of 
productivyity.°" The? inducement? ror buffer-stock accumulation of 
inventories is defined by the excess of UGPPS over all non- 
inventory categories of final demand, i.e. UGPPS-(UGPP-IIB). 
When the normal output of currently employed factors of 
production exceeds current final demand, firms may underutilize 
the employed factors or allow the excess production to accumulate 
tned TTIVeEN TOM Vesa. Orr dom bo. Thehcoet ficients ons curr bufier-steck 
variable will indicate the average relative importance of these 
two kinds of adjustment. 

Although the innovations proposed above seem justifaeds on 
theoretical grounds, they proved to be empirically essential san 
our attempts to estimate a reasonable inventory equation using 
the revised national accounts data. The new quarterly series for 
the change in business inventories has considerably more variance 
than the old series and is not adequately explained by the RDX1 


equation. The RDXl1 equation, based on sales, the change in 
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sales. ithe lapged stocks of inventories, an unemployment index, 
andyaimproveds by ther addition of? a four-quarter moving average of 
Eheyreal supply price’ offcapital (RHOR)@had¥.anYWRB2) tof < ) 740 «when 
fitted for the period 1Q56-4Q68 using the old national accounts 
data. Usingegtnes Reva Sedmdatpaw, they RBOe fell. tome 6Sie andelait the 
Coe ticncients, except that on the unemployment index, became 
insignificant. The addition of the buffer-stock variable defined 
abovesincreased the RB2=to .86 and greatly strengthened the sales 
and lagged capital stock variables. 

The passive inventory accumulation variable couprled> “with 
SOMmCmmrevaisi ons Of ithe wrsalesi® vartables causecethe unemployment 
index to drop out of the equation altogether. In RDX1 we thought 
of the employment index as a variable retlectinre ee the edecreocrof 
business confidence, but sroum Sipresent work sugpests that ithis 
index is more likely to be a misspecified measure of aggregate 
Sp pLYSEsinces Hall histiapar tive Nadimeasure. “lof. kourrent employment 
relative to a moving average. 

The RDX1 sales variable excluded expenditure on consumer 
services and government wages, and included total exports less 
Potal imports. This’ sales concept was referred to” as ‘purged' 
GNE. In RDX2, the purging process is carried further by ‘defining 
the relevant export and import series as net of services. 
Furthermore, we thought that investment expenditure Ought ft opepe 
treated separately from consumer expenditure since no retail 
inventories are associated with the former, and substantially 
different sorts of goods are involved. We were also uneasy about 
the reasoning underlying the ‘subtraction of imports from the 


Sales variable. In»sorder tio ‘ensure that an increase Tr: +e have! 
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sales, offset« aby an | Anereasecin ins “imports: is irrelevant to 
inventory holders, one must assume that stocks of imported goods 
are held constant while these changes in sales occur. We now 
think it more reasonable to assume that final expenditure in 
Canada on at least some types of imported goods will lead to 
temporary reductions of inventories of such goods. inSss homie 
domestic inventories may play a buffer-stock role with respect to 
imported» goods. Thus - sit. seems desirable ~to Streatyamponver 
investment, and consumption separately in the £1 Kt DUE 
accelerator component of the inventory equation. Although it 
mightmalso ibeadesinablestorsplisd: ups (the buffer-stockepvazrabker 
our aggregate supply variable permits no such disagere cation ss yWe 


proceed now to consider the chosen equation. 


IIB Change in nonfarm business inventories (Equation Seon) 

In estimating this equation, we generalize the basis for 
expected sales to include data from the current quarter and js'even 
lagged quarters. The imp tare: & expectations weights are 
constrained to lie on a second degree polynomial passing through 
Zerovruat — quarter St-S. Sincevether appearance”  .ofmi them) Lageed 
inventory stock in the equation implies a response lag common to 
all components of expected sales, the difference in Almon weights 
among the various expenditure categories must reflect any 
differences in response pattern as well as in definition of sales 
expectations. 

The equation contains: a constant term; three constrained 
quarterly variables, each multiplied by the lagged inventory 


stock; the lagged stock itself; the buffer-stock variable LUGPPS= 
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(UGPP-IIB)1]3; and lag distributions on three expenditure series. 
The largest expenditure series is the sum of consumer expenditure 
on /Zoo0ds'; exports of goods, and government current nonwage 
expenditure. Ther weitehnts “are fairly evenly distributed, with 
modest peak three quarters back. Interpreted in conjunction with 
the coefficient on the lagged inventory stock, the weights © imply 
a marginal stock/sales ratio of 1.54, or .385 if annual sales are 
used foOmmetiiera-denominator 420f 8 the: “ratio. Tive Ses tore? tie 
coefficients on imports of goods is negative and about equal erin 
Seize # £001!) eUhe! “positive sini ‘on: “the consumption variable. However, 
the equation fits noticeably better than when imports are simply 
subtracted from the sales variable, because the time pattern -of 
mesponse Is quite different. © Theltcoefficients » on imports’ have 
nous bsimethatevare® chins ts" sposititve and (sthen negative. These 
coefficients suggest that inventories play an additional pbuffer- 
Suocks role with  'respect! ) tol) imported’ goods. Any increase in 
imports of goods leads to some immediate increase in inventories, 
although in the longer term a higher Tmp Orie Cc OntLe mt. @s0tessti nae 
demand reduces desired inventories in relation to final demand 
because of the implied decrease in domestic Dreductaon. 

The weights on investment, the Vel @uibe axl of our sales 
components, aves (POS iV.e1 Rel ursay se fand!) ftvhren aera tine: suggesting 
extrapolative expectations. The pattern is similar to that for 
imports. The sum of weights is only one-fourth as great as that 
On consumption expenditure. It seems reasonable that the 
equilibrium ratio of inventory stock to fixed investment should 
Ber lows,9 cininthel? aisiigh'ti tem Behe hieh) | “dairecit ampomt! Sicontents sof 


machinery and equipment investment, thee diaehi fadirect: + labour 
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content of construction, and the absence of retail inventories of 
investment goods. 

The icoeftficient:. -on s.theeybutfersstock © varuanle, 915 <A6 Oy 
indicating: Puna; in -addition ‘to ,intended <inventory “investment 
derived from the expected sales variables, almost haliimcoteyeany 
difference between UGPPS and non-inventory final demand will be 
absorbed in ory taken yer rom, PNVEMLOLY © Slacks. Any remaining 
difference between UGPPS and final demand (taking into account 
both the flexible accelerator and the buffer components of 
inventory accumulation) is accounted for by short-term changes in 
productivity . The buffer-stock variable is the strongest in the 
equation, witha it=valuerof “over a’. The equation as a whole 
provides a considerably better fit than any Of) oT tear rer 
models. The standard error of estimate is $66 million, and_ the 
RBS Hic ralmost 4289: 

The results of the inventory equation suggest a way of 
removing some of the unintended portion of aggregate output. We 
hopes thereby / to.) approach “asmeasure) cof aggregate demand less 
affected than is UGPP by short-term supply constraints. Our new 
demand variable is called UGPPA, and is equal to UGPP minus 
.46101UGPPS-89.9-(UGPP-IIB)]. (The constant 89.9 is the mean of 
the:*sadjustment “iterm fiand tissincludedian ithe expression so that 
UGPP and UGPPA will have the same mean values.) This was not the 
onl yr adternati ve: "openito Wns." hom i wen ccould ee have def ined athe 
unintended component of inventory accumulation as AGLOLUGPPS= 
(UGPP-IIB+intended inventory investment)], where intended 
inventory investment is defined by the coefficients on the sales 


variables and the lagged inventory stock. Thiswsalternative 


67 


procedure gave us values for UGPPA that performed less well in 
the fixed investment equations, so we continue to use the Simpler 
definition. We turn now to the fixed investment equations based 


on UGPPA. 


D Business Fixed Investment Equations 


As Swe “indicated -in ‘section’ Be poth vintage and nonvintage 
wersrtonse Ole the @ derived’ investment ‘equations’ were: fPitted™ to 
quarterly data for the period 1059-4068. Invader Vonet o- Trunhane 
the two versions as alternative equations, we estimated equations 
containing both vintage and nonvintage synthetic investment 
series as independent variables. Only the vintage variables were 
Significant in the equations where both appeared, so the vintage 
version is presently employed in RDX2. 

Equations, 3}. 1 "ands. 2eshowe the results» for  “IME™ and® 9INRG? 
Both equations are estimated net of a constant proportion of the 
fageed= capital’ stock. Our’ earlier experiments “indicated ‘that 
eross- -1investment ‘equations, fitted with these same fractions of 
the lagged capital stock as independent variables, produced 
coefficients of 1.0 on these 'depreciation' variables. (See [18] 
Pei S=505 and pp. 58-60%) 

Our initial estimates of “the “IME cand’ INRC’ %equations 
contained only seasonal variables and the synthetic investment 
series. Veryrr Lowe? DurbinoWateon statistics” un@athe® Snitiral 
estimation of the net investment equations indicated that 


important systematic variables either had been misspecified or 
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Le tctv012 Ce Thitsw should. —bereenor sur prs er wi tOngpaniy Crle:; L.OMPi yey OED 
arererave, Sproductiom,)funetiong, wits fixed coefficients is being 
used to represent a wide variety of processes. Some. slot) these 
processes were in use for only part of the data. periodyrandw gan 
general the relative importance of the various processes shictts 
over time. 

As well, ins our wsyvynthetiac investment series we take no 
accounterof Vanvataonss in the timing Vor investment outlays in 
response to changes in financial conditions, supply constraints, 
or other factors. We therefore tested a number of supplementary 
taming variables», ‘and these predermpedas nesulTsia are embodied in 
equations $3.1 and 3.2. 

The. IME) «and. “INRC, equations® “cach shave § threemevaraagpics 
influencing the speed with which a gap between actual and desired 
Capital stock ds. filled... Four. separate variables) are involved, 
and each is measured as a “ratio® to--a “mMovings average. The 
resulting indexes measure the inflow of foreign direct investment 
PING Sig cash flow generated by Canadian corporations, bank loans 
to business, and the rate of interest on long-term bonds. The 
direct investment and cash flow variables enter both equations, 
and the loans index and the interest rate index influence IME and 
ENRC:..- a Pespectavely. AQAA sah east none Vana bp hes enter with 
polynomial.’ *distribuved) “Lags. Their  mnets-erfect aise tovrmprome 
substantially the goodness of the fit and the residual properties 
ofuthexsequationsi<« The mesultingew IME equation haseno Lirstaordes 
autocorrelation of errors, and has a standard error of $4457 
million. The INRC equation fits even more closely, with a 


standard errorwwof $202.80 million, but «< retainstefairlyrrhreh 
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autocorrelation of residuals. Re-estimation of both equations 
using the Hildreth-Lu procedure leaves the structure of tire? IME 
equation untouched, but reduces moderately the coefficients on 
the timing? | variables “insethe -INRCrequationw § We hope «that.our 
timing variables reflect genuine causal forees, and are not just 
mopping up a complicated pattern of autocorrelated errors 
traceable to some other source. 

thew lowmecoehrictents*@onty thei! gap Evariablesy*time the» two 
investment equations suggest that either output or price and cost 
expectations, or both, are more regressive than they are assumed 
to be in our model. Alternatively, we might arngueltithat.U.thies Low 
coefficients are due to errors of measurement in the variables 
defining! =KMEY,)9 KNRY, wand)eUGPPA; Or that certain supply 
constraints an the investment goods Bundustrsies “aresenot 
represented: by (“movements “an? the national accounts price 
Geflatiorss LhaiseTeaturie, of Mour eresul tewiiss net new tovour present 
framework, however, for it characterized both the RDXl1 equations 
eis and#s thes ss forward-looking" ai) moded L294" Even though 
PMprevements ares ayets! tovsber jmade ino the present equations, we 
regard them as being structurally and empirically Ssuperaorstor the 


RDX1 equations. 


E Aggregate Supply and Demand and So On 


In this section we catalogue the various concepts we have 


derived from UGPP. Some of them have been explained earlier in 


ches chapter;*’sothers ,(UGPPD)*tand the capacity ULidazation 
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variables) ares wnucoduceds were. Thetpreferredsoutpute serves, 
UGPPAMP and UGPPANP, are specific to the investment equations, 
and need not be re-explained now. We start with a description of 


our neal outputY vanuabikes- 


UGPP Gross private business product, excluding agriculture 

and noncommercial services, 1961 dollars (Equation 3.13) 

Our object in defining this variable was to approximate some 
measure of totalsoutput, produced iby) themwbusinessysecton: ine Kk Dx 
we. mades Vextensive!l use: sof sa: “totale mprivate rsector domes 
expenditure variable (called YGPK), to which we added government 
nonwage expenditure to obtain an approximation of private sector 
outpute 9 Wesialso madettuse) sof Malgiseries <(icalledjeaXoy forsmrcean 
domestic product# sex sagraiculture. As as way of measuring? the 
output of sthewnonagriacultural business sector; ythemcombanatien tor 
YGPK and government nonwage expenditure is inadequate because it 
implicitly includes farm output and value added by noncommercial 
imstitutrons) (mainlysschools,@hospatals, and universities)m “Keawa 
domestic product ex agriculture has the disadvantage of including 
the value added both by the government sector and by 
noncommercial institutions. InvRDX2 we<attempt tosiovercome thes 
athe cuLey by constructing a’ private output variable svespeciall, 
for .our.purposes. ‘The current-dollar version, YGPP, is 1obtained 
(as shown in equation 8.5) by subtracting from YGNE all wages, 
salaries, and supplementary allowances paid by governments and 
noncommercial institutions, farm wages, and accrued farm income. 
We thereby assume that wage payments represent the value added by 


governments and noncommercial institutions, and that accrued farm 


fil 


income plus farm wages represent value added in the agricultural 
Secor. The corresponding constant-dollar output variable, UGPP, 
is obtained by subtracting 1961l-dollar equivalents of government 
and institutional wage payments, and farm income, from constant- 
dollar gross national expenditure (YGNE/PGNE). These constant-— 
dollar wage series are employment Serie see multapledw  by-the 
relevant 1961 wage rates. Details of the calculations for PGPP 
are shown in equation 7.22, so that equation 3.13 defines UGPP as 
UGCPPT=2YGPP/PEPP: 

Our production function analysis treats UGPP as the output 
Peon KMESS Se KNRC: and NMMOB. However, Uinss Sass Seno tas treet y. 
Correct; for UGPP includes the value added by the construction 
industry, and, although KME and KNRC are the Corresponding total 
capital stocks, NMMOB’ does ot include construc tiuonm industry 
employment (NC). In some of our experiments we adjusted for this 
discrepancy either by using NMMOB plus NC as the employment input 
Ore by subtracting construction wages, in =constant—dollar terms. 
from UGPR. these™ further) ‘complications ~did “not. make “any 
Saghnificant difference, so we continue to use NMMOB as “the 
employment input to’ the production’ ° function for UGPP, and to 
explain™= employment in construction’ “separately. in- "1968 =the 
ecltages number employed” “in- constriction’ was’ less than 10% as 


large as in mining, manufacturing, and other business. 


UGPPA UGPP adjusted to remove unintended inventory 
changes” (Equation 3514) 
This variable provides a measure of aggregate demand that 


menters “trom actual” “output (\UGPP)*” by “the subtraction of “any 
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increase in inventories arising from there Obutfer=sitocksenrotes 
i.e. UGPPA is equal to UGPP less the buffer-stock variable (minus 
its sample mean) multiplied by its estimated coefficient from the 
inventory equation. In using UGPPA rather than UGPP) as the® basis 
for expectations about desired future output, we are supposing 
that any increase in output resulting ins unintendedstanvenvory 
accumulation: does not give rise to greater desired levels of 
capital stock and employment. 

We cumulated the difference between UGPP and UGPPA Gor 
rather took a twelve-quarter moving sum to avoid having one more 
equation) as a measure of excess or deficient inventories. This 
measure was tried, une preferences Silo7 the stock/ sales: rataogor 


RDX1, as an independent variable in the price equations. 


UGPPD Desired output based on production functions with 
actual capital stock, average employment rate, and trended 
weekly hours (Equation 3.15) 

Thiss avVarniable,7 clikey.UGREo.( Sissya measure of output 
forthcoming at average productivity levels. UGPPD: isuwhateine 
assumed production function would yield ifthe icapital stoek- vand 
the labour force were utilized to an average extent. eihe 
production function inputs are the actual (beginning-of-quarter ) 
stocks of KME and KNRC, the employment series NMMOB adjusted for 
untypical rates of unemployment, and "normal ' hours. 'Normal' 
hours are obtained from a regression of average weekly hours 
worked in mining and manufacturing (HAWMM) on a constant and a 
time trend. The adjusted employment series is obtained by 


multiplying the actual level of NMMOB by (1+NL/NE-1.05179), where 
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1.05179 is the average value of the ratio of the total labour 
force (NL) to the employed labour force (NEJ= SUGPPDt does’ not 
TEDresentetuldA capacity outputeeror ateassumes an average level 
Otaetactor Sutilizataons and hence has the same mean value as 
actuad output UGPP. If, on average, the providers of labour’ and 
capital services wondid@shaventpreferredela Shichers levele of 
Hitddracation, then UGPPD ©is® =less* than desired OUTDULEY by the 
proportion that the desired degree of factor utilization exceeds 
the historical average. 

Since UGPPA is our concept of aggregate demand; “and UGPED 
our longer-term measure of aggregate supply, the ratio of one to 
the other gives some measure of the extent to which aggregate 
domestic supply and demand are out of balance. This ratio is an 
important determinant of prices and foreign trade - two of the 
main mechanisms that restore balance between domestic Supply and 


demand. 


UGPPS Aggregate supply based on production function with 

aceualeractor Anputs mel Equation 25.16) 

This variable, already described in section B, indicates the 
level of output forthcoming, at average productivity levels, from 
the beginning-of-quarter capital stock combined with current 
fapour=Sinputs < In the presence of an’ exogenous *~change in 
aggregate demand, UGPPS responds faster and more strongly than 
UGPPD, because changes in employment and average weekly hours are 
induced by the change in demand. Actual output (UGPP) responds 
even more thane suGPRrs. owing to shori-Lerm changes in 


productivity. This Tresutteis.squiternaturally, ianconsequencerof 
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lags in the processes of altering capitalestocks?.and) ther levelvor 
employment, and also a consequence ofmlinitatvons Wneyethe ep. ca vee 
to=-whicherite ise possible’ Sore tdessirabiletrosvarysavcrage weekly 
hours; -Actual output ‘itself does#notarespondsfully to ta change 
in aggregate demand (as measured by UGPPA) because. of@the buffer 
role played by the stock of business inventories. 

Thus if we arrange our UGPP concepts in a row with UGPPA 
(aggregate demand) at one end and \UGPPD: (desired output) fatatne 
other, then UGPP (actual output) and UGPPS (the current supply 
Variable) arexssin thes<middle;.s witheUGPPradjacentst ogUGERAg@and 
UGPPS beside UGPPD. This plethora of UGPP's seems confusing at 
feb S ty, but we have gained confidence in these concepts as each 


version appears to serve faithfully its alvotted snolke. 
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CHAPTER 4 


FOREIGN TRADE 


SECTOR 4 


A An Overview of the Sector 


In this chapter we describe the twenty-two behavioural and 
nine technical relationships comprising the foreign trade sector 
of RDX2. Section B of the chapter contains a descriptionrof  7the 
nine constant-dollar equations for trade in goods - six equations 
form Mimports ~and three for) exports Section: Cis concerned with 
the five current-dollar equations for capital service payments 
and receipts, all of which provide links between the capital 
account and the current account of the balance of payments. In 
section D we discuss the eight current-dollar equations relating 
to payments and receipts for travel, andy eforietrevent “sand 
shipping. 

The construction of a fairly large number of trade equations 
was dictated by our desire to treat flows between Canada and the 
United States separately from those between Canada and other 
countries. This split is necessary to permit the linkage of RDX2 
mithmert heise MPS: «quarteriky; gemodedscof thie. i. S. economy. A separate 
report on the linkage project [36] contains some supplementary 
discussion of the fourteen behavioural equations for trade flows 
Meiecon Canada and the United States. The greater disaggregation 


of the Canadian-U.S. flows was also prompted by their relatively 
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large size »cand iby, «the ‘avaawdlabdilrty, of _'sui table texplanant ogy 
VarivabLes from them so. model. The heterogeneity of Canada”s 
other major Lradinge > "partnersm srediced = ether yapoven tra scan. 
available. from wdisagperepativon iby fcommodity = for “his ee rou pio, 
COUN trae:st 

Another general feature of our trade equations is that the 
equations. for eo0dsvareVestimavedwany constant. dollars.) ewherneas 
thosegifor Senvices ~are: ins current, dollars ai helincea vier veasror, 
flows of “goods inf constanties dollars’ ais **consis tener i thisour 
expenditure. equations’ elsewhere “in “the” model. Some of the 
service, flows; ‘such aswinterest -and’ dividend »payments, Gor "Tow 
have any ‘real' equivalents, so that no conceptually adequate 
price. defhatons scar besobtained. Hor travelvexpenditure “Wand for 
fresght candushipping sithesavarlable -t price  Sdata” ‘were mol rcocd 
enough, to encourage {us eto"developiand explain cons tanteqdo rar 
series. hnvorder to “deriveeiconstant=~dollar® measures Sot etove, 
imports’ ofe tgoods sand "services F(MS) equatron"4 F277), “andtouas 
exports of «goods ‘andrservices ((X, equation 4°28), “we make "use of 
exogenous price indices for imports and exports of =-totan 
Serv 2¢.esi. 

The «dzeht techniicabwrelathonships “in © *this’! sector e-are? “ai 
merely Etotalbsscor bakance's sofsrithe! constant sor *clirrent—dorlar 
measunes «sof trade flows. Current-doblar titrade” «te tars are 
constructed separately. for flows between Canada and- the United 
States .(M$12 cand X$12,: ‘equations 94.235 andi 4.24i)i, ‘and “between 
Canada and other countries (M$13 and X$13, equations 4.25 and 


bie 2G ie 
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To complete this brief overview of wos | Nommoe | | ebeele naro 
preview some of the results, we have constructed Table 4.1 in 
which we list the behavioural equations of Sector 4, present 
estimates of exchange rate elasticities, and give some idea of 
thewsize of the’ various flows. -The relative magnitudes of each 
of the items are given by the 1968 average uarterly flows ean 
millions of current dollars. The table also mncludes Ssomer) sto tad 
items (MG$, M$, xXG$, X$, XBAL$) with associated flows that may be 
tareery «than the ssum of their listed components since the table 
doesmeniot contain the exogenous components of the totals. The 
unlisted exogenous components are shown explicitly in equations 
Aa cometio, t4:..3'). 

ihe -elasticities <in. Tape 4 «bare calculated with respect to 
changes in the price of foreign exchange CREX i Iny, iorder wsto 
calculate elasticities for the current-dollar flow of goods, we 
had to calculate first the elasticity of each trade price swith 
Respect: Vito. “PEX ; and then calculate the direct and indirect 
(acting through the trade price) effects of PFX on the constant- 
on Ar at) OW Some of the import prices have unit Clasticity wach 
respect to the exchange rate because the equations were estimated 
with the dependent variable defined as the trade price divided by 
PFX as described in Chapter 7. One import price (PMNTE13) is 
exogenous, and we have shown it to have an elas tics CY) 0 fie) (OmwithH 
respect to PFX because we run our revaluation Simulations using 
that assumption. For, simulations withthe exchange rate moving 
Detween sits -1962-1970 «<fixed SUDPOrt \ipointss, the only import 
prices that evany -vares the © tour covering imports of goods 


(excluding motor vehicles and parts) from the United States. The 
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PAB RE EQUILIBRIUM EXCHANGE RATE ELASDICLIIIES 


Exchange Rate Elasticities of Average 1968 Flow 
Constant— Current= Quarterly EiT.6 Cie On. 

Canadian Dodtar Trade Dollar Flow in Pee Drop 
Imports Flow Price Flow 1968 big aes lelse.* 
MFB12 = eeeo Doh) = OO Ph SGaG Oren? 
MEF12 =O 0) Neo) OnO UA ES. SN Ore.o0 
MCM12 O LO Ee LOSS = les 
MMF12 =O7.G'0 0.84 0.19 1069.4 Sees o 
MMV12 O O O 687.2 O 
MNTE13 sO erie abe) O21Ls 741.4 Sule 
MG, MG$ =-0.54 Otero me 60! ne 2 
MINT$12 O T2510 O 
MDIV$12 O 143.5 O 
MTR$12 ee oie) ELT eo Aro 
MFS$12 =e L.0) 140.3 0.14 
MID$13 O 46.0 O 
MTR$13 0.67 74.5 Oe OU) 
MFS$13 0.80 S27 o SlOu te 
M$ OF07 4322.8 er Orn) © 
Canadian 
Exports | 
XMV1l2 O O O 60207 
XNMV12 0.74 O20 1209 1628.5 s/s 
XNW13 Ove. Otel 0.48 886.3 74825 
XG, XG$ 0.39 O.G2 =22.00 
XID$12 O BP Aes: O 
RTRSIEZ Bal 222.8 SVM 4 
XFS$12 O7S86 LLé6s S se eo) 
XID$13 O 5025 O 
XTR$13 O 2220 O 
XFS$13 0.34 LOG .0 =20596 
X$ OF, GO 4520.8 eee 
XBAL$ —24.20 
Notes: 


The elasticities are calculated using the sample means Giese 
variables as they appear in the equations. The 1968 average 
flows are in current dollars. ‘denotes a current—doLiar 
variable. Trade with the United States is denoted by 2, with 
other countries by 3. FB is food and beverages, EF is energy 
fuels, CM is crude materials, MF is manufactures, MV is motor 
vehicles, NTE is everything except transportation equipment, 
Gifts stotal goods }4INDVis interest, DIV is dividends, TRvis 
travel, FS is freight and shipping, ID is interest and dividends, 
NMV excludes motor vehicles, and NW excludes wheat. XBALS Sis 
total current-dollar exports minus imports. 
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molor> venacilentrade prices are exorenous, "awaiting = more. precise 
NoOdcivnnee coin hither i -shifttingssistruc rune sot “North American auto 
Dre dictaon.,7 Alle thes mains.export prices ware “influenced by. * the 
exchange rate as reported in Chapter 7, reflecting the assumption 
that sipracies) «fort smanyesCanadivan Pexportserare.aitected- by world 
marketsipracesyas!: well: as» by domestic, conditions: 

Assan tanalenotes theweelastacrvwives= (for strade wrotalsces sare 
calculated on the assumption that the exogenous trade flows and 
themprices sof (services «imports ands exports. are = unaffected’ =~ by 
exchange prate,. movements. THeve Cuneta IlStatea ti Onset Orin Ss 
Dreatmemtsareaithat-« the, exogenous Sivems =(such* as) simports ) of 
aircraft) are lumpy, are not clearly influenced by relative 
pmucescemondmconsta tute, asfairilyesmaliapart Of stotale trade: 

The reader who has grappled with Table 4.1 will by now 
erthervhave-.closed the- book org@be ready toy consider thevequations 


themselves. 


B-»aMerchandisce Trade 
1 Imports of Goods from the United States (Equations 4.1-4.5) 


There are five equations for imports from the United States. 
The commodity disaggregation is the same as that agreed upon for 
Peo ject LINK. except,thatys wes treat -moror ‘vehicies..<and -parts 
separately, and leave exogenous other transportation equipment 
and. miscellaneous,.imports (SIIC;.9). The Project LINK categories 


ones, f00deeands beverages.(Ssiic O21) enereyetucls {SITC.35), crude 


80 


materials (SITC 2,4), and manufactures (SITC Omg) )r. Ths) splast 
was chosen with an eye to using linked national models to explain 
world trade flows (the concepts and equations underlying the 
project are described in various chapters Ofoeleaa Jee Vhus sii tatom ioe 
surprising) toe find? trom Taper 4 te thar most’ Canadian Umpor.s, ere 
in the manufactures category. 

In explaining trade flows between Canada and» the-United 
States, we were aware that each equation for Canadian imports 
WouldeaaLsossbe wan equataon efor: 8U.>. exportse® ine ‘ours dunked 
simulations. We therefore investigated various U.S. supply 
Constraints, in teadaditvone= to = UaS: donest Lc) prices, as sracrors 
explaining Canadian imports. 

The central driving variable in each of our imports of goods 
equations is a synthetic measure of import requirements. in othe 
motor vehicles equation we simply use consumer expenditure on 
motor vehicles. For crude materials we use the RDX2 measure of 
business souLpUt. = (UCER). For the other equations the import 
requirements variable is a weighted average Of Up tO WSikertaras 
demand categories. The a priori weights used in each case are 
based on input-output information (from the 1961 Dominion Bureau 
of Statistics (DBS) input-output table [7], the latest available) 
about the amount of different types of imports represented in 
each final demand category. For each import category the weights 
on the various components of final demand are scaled so that they 
Sumeto Unt Yy The twelghts “ares strikingly Sditrereny Lie © LHe 
various equations. For example, in equation 4.1 for imports of 
food and beverages, 83% of the weight is attached, »to"~ consumer 


expenditure on non-durables and semi-durables (CNDSD), and no 
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meLTeniles. Laven ton taxeds investment. 2 By* Tcontrasti, in equation 
4.4 for imports of manufactures, the implied weights attached to 
CNDSD and to business fixed investment in machinery and equipment 
oremabOUiLe.O/7-zand 6170,9 TeSpectively. 

Relative price variables enter the import equations either 
as separate variables, as in equation 4.1 for food and beverages, 
Dre Multiplied iby theyimport requirements* variable, as ain? equation 
erie eehore iene ray Stuvels sand’ equation! 14.45 for manufac tures. In 
€quations 4.5 and 4.5 for crude materials and for motor vehicles 
thes relative? price vara apies dad note show ae signafacant anfluence 
fHigecithber. of ther forms  tvestiedkey Thet definition of* 4 relative 
peace > variable depends on. the? typeof S commodity > involved: For 
example, imports of food and beverages are assumed to flow 
Gmre cid VarimtO) COnsimpti.one isos s thateyithe erie) ative! oe priceverss) the 
Bere vanty OUmports | prices? divided byl tithe. StConsumers © Pricetindex’. 
muporiispOoreaecnersyo fuels; . chiefly industrial ‘coals andy «crudes! 01/15 
omier S ther a production oO process, Pat) anvearly stage, and thus ithe 
Pprucemoreibiciness productsas!Gdivided bys) the sampor ty) prace? * to 
Beranes therarelative prices | Av’similar treatment? is: used ‘in= the 
PouatsA Ona forrvamportss ofemanuractures;, (although? heres therev are 
PmporiLante  amounts® -of) @consumptions goods: “asi well astanvestment 
goods involved. inv thet iatterttwoj cases, ithe Ppelativelnpricer ris 
defined=\ with?’ thes: domestic’ »price: in’ thesnumerator: because’ the 
price variable is multiplied by the demand variable. 

Ties main reason for sincltuding capacity. Utilization rates. in 
both ©€Canada sand. theyeUnited 'Statesvus sthatathe measured) trade 
prices do not reflect market-clearing prices. This may happen 


oriheri fbpecause ther ereported® (praces4 dosvnvoterefiectfulily the 
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variance in actual prices, or because firms prefer to vary the 
length of order books, quantity discountssn or otherrmconditaonse or 
supply rather than make frequent price adjustments. Under this 
argument, there is little reason for the relationship between the 
implicite, manketrcleaning Siprice ands tether “quoted. -privceparo ) ibe 
different for Canadian than for U.S. prices. Thus one might 
expect, Lomfind, sean equatuons eA... > fore icrude materials, that 
Canadian and  U.Ss Capac biyeritndl zat onerate senavere symmetric 
impact on the northbound flow of goods. In) thata cequatmons in 
fact, the ratio of Canadian to U.S. capacity utilization replaces 
entirely the relative price variable. 

[newiequatl ones: A. 4uetor Dimportsagof manufactures the U.S. 
capacity utilization rate did not perform) its, expected;. rolesegso 
the Canadian utilization rate appears on its own. 

In addition to the general influences described above, there 
are a few special purpose variables in these import equations 
designed to reflect abnormal influences in some commodity groups. 
The most important of these variables is QAUTO, representing») the 
increasing degree of integration of North American auto 
production after the Canada-United States Automotive Agreement 
took effect in 1965. This variable appears in the equations fOr 
both northbound and southbound flows of motor vehicles and parts, 
depicting how both flows have been increasing -in> size’ relative to 


motor vehicle production and use in the two countries. 
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2 Imports of goods from other countries (Equation 4.6) 


Wemeiave wea e¥sing be “requationu for *.imports' = sdf goods from 
countries other than the United States. The dependent variable 
is total imports of goods from these countries, excluding #4 “smabl 
exogenous series ior transportation equipment and Deore 
unclassified commodity transactions (SITC 9). The main causal 
variable in the equation is a weighted combination of final 
demand categories times the price of business product divided by 


Pree iupDOre price. 
3 Exports of goods to the United States (Equations 4.7-4.8) 


In equation 4.8 we explain exports of goods other’ than 
Meaniumyey “aireraft >, tand® ‘motor? ‘vehicles: The main independent 
wa tables are U.s. eecapacity Wutilizations & Uses. = gross ¥imational 
expeldivure= multiplied bythe rate lof “capacity utilization, land 
aerelative price term. The numerator of the relative price term 
is the Canadian dollar equivalent of U.S. domestic investment 
prices®and: the denominator is ‘the “price ‘of this category sor 
Canadian exports. All these variables enter the equation with 
polynomial distributed lags extending as long as sixteen quarters 
mor the U.S. expenditure variable. Canadian ‘capacity sutil- 
seavLON™ was §'not = =found "*toS*have ‘a “significant. role ’"in this 
equation. 

Exports of motor vehicles (equation 4.7) are determined by 
the sum of Canadian plus U.S. expenditure on consumer durables, 


atl multiplied “by “QAUTO: We should have preferred to ‘use 
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consumer expenditure on *smotorsiivehieleseerather’ ethanegitotal 
expenditure on durables, but Slichsavsplit.is? notermadeeeloramiic 
U.S. within the MPS model. Exports of motor vehicles and parts 
to the United States were relatively minor prior to the 1965 auto 


pact, and our estimation period +starts jonly in 1Q63. 


4 Exports of goods to other countries (Equation 4.9) 

Thish equation sisi sestimated™ jing -logalinear f.OLrms Thus 
variables that. were. Mudtipbicativelyo réelatedG@einge our other 
equations aré “separate terms ~in this equation. The main 
variables are total world trade (excluding U.S. and Canadian 


imports), elaeehelativem price variable, and Canadian “capacity 
WHEL Zavion. There is also a separate world trade variable 
Spanning the flexible exchange rate period, indicating that the 
6lasticity of Canadian exports with respect to the volumewos 
world trade was marginally higher during the flexible wWwexchange 
rate period. The elasticity of exports with respect to relative 
prices and capacity utilization is esaboute [=675" Binsenothebcacsess 
compared to 1/07 for the volume of world trade. siThesnetatiue 
price variable is the Canadian export ‘price sdivided aby eeune 
Canadian dollar equivalent of the price index for world exports 


of egoods. 


C Capital Service Payments and Receipts 
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We have adopted the point of view that a model of an open 
economy cannot be complete unless it has structurally appropriate 
equations not only LOrercapiatalminlows! biaitiiralso Mrorliethic 
consequential international flows of interest and dividends. 
Otherwise, one Cannobesassess Beorrectly. the: snets balances vot 
Daymentseerfectsyeofmymonetaryseand fiscal “policies: Tae thay 
COunectaongyi ty has sbeenavarguedy (eves [54]) that the alleged 
pomparatiaveradvantage- of using: “monetary! »policy ~to/<attaini 44 
balance of payments target may not exist if account is taken of 
Piegiizher Sservice) Vimports, involved) -% interests payments on 
pPoreign-held ~—debt.« These \farezvrot scourse,a caused hy guneshi cher 
domestic de OO bate swdesdenedgtcwminducemthe inflows omicaprral 
needed to shore up a temporarily weak balance of payments. The 
mesolut Jon of this issue depends on the answers to a number of 
Cmpiracalsquestions. 7 Forsexample, ‘when “there «is a *isustadined 
mLherestasrate change, how rapidly will the new rates come into 
etfectsonethe total .¢stockisofe internationals indebtedness? A 
precise answer to this question requires vintage accounting for 
international indebtedness and direct information or assumptions 
MOOMieei tS e eMaturity istructure:. The scantiness of available data 
on trade in outstanding securities denies us the OpDpORbUnNLyY | Soh 
developing such accurate specifications, but we think we have 
developed much better equations than those previously available. 
Even» in macro-models designed. withthe balance of payments in 
mind, the international interest and dividend equations, if they 
exist at all, are driven by proxy variables for debt and rates of 
mein. Therefore these equations cannot be used to undertake 


Bealisticnpolicy simulations. 
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Within» thesconfines* sets (by-s the. data’ “andl thee degree for. 
aggregation inghour exphanateone of Scapataley 2 kowse we have 
developed a mumber of disaggregated indebtedness series ~and 
weighted average interest rates. In-constructang Wequavionsmnor 
interest payments on foreign-held long-term debt, we accumulate 
the appropriate indebtedness series (based on data for new issues 
ands retirements. of? °bonds,® and@etrade> invoutstvanding@bondsymro 
which we apply weighted averages of past long-term interest rates 
(using weights that depend on the volume of gross new issues). 
In. explaining “dividend payments, our basSie antent-ais Tomisolave 
the wifraction. Sofiecorporadte. aprofits @thaw viaccrues Slom foreare 
shareholders and then to develop equations based on some theory 
of dividend payments. 

The capital service payments equations are more detailed and 
disaggregated than the receipts equations. This is so because 
our. accounting “fore iCanadtanst liabilities pisctimorées pree: sere ana 
because Canadian capital service payments are much larger’ than 
the corresponding receipts. We describe the payments equations 


Hirst 4 


A Interest and dividend payments to foreign residents 


(Equations 4.16-4.17 and equation 4.20) 


There are separate equations for interest and dividend 
payments to U.S. residents, and a combined equation for payments 
to other foreign residents. 

Equation 4.16 for interest payments to the United States 


(MINT$12) is based on a synthetic. interest payments series 
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enLerangsethenequation bysitselfeand also multiplied by the three 
eonstrained quarterly variables. The dependent variable is a 
quarterly flow, and the synthetic series an annual equivalent. 
Pe estimated @coefficientinofe).259 sont. thesaverage quarter is 
meassuringlynactoses sto, 7 *although sagnificantly above, tS 
Eneorerecally-correctevaluescofuxy 250% 

The synthetic interest payments series is the product of a 
debt series (LCB12+LGB12) accumulated from balance of payments 
Statistics, and a weighted average of past values of Canadian and 
We. tong7term interest rates. There are several stages in®™the 
endogenous weighting of these interest rates. A weighted U.S. 
EoaLepeisSieconstructed?bytmultiplyingeethe2=U<S. trate! in. the®current 
and preceding nineteen quarters by the corresponding quarterly 
total of the flow of new Canadian bond issues sold in the United 
seovesmiplus) Salespof? outstanding Canadian? bondss: intathe  eUnited 
pia ress: This¥eproducts invveachiquarter isathen: dividedsbyithe 
orchanpevratevforethatdquarter, tandeathe Sresulting? ivalues¥eare 
summed over twenty quarters, divided by the twenty-quarter sum of 
piePerelevant »icapitalteiinflows;) tandsethenemultiplied by PEFX. The 
exchange rate adjustment requires explanation. The USD. 
Synenetic.=ratesappliessto*thepU ss. -payeportioneofeCanadian~bonds 
meldebysu.;S.nresidenits< figrPExeatwanyatimesis shachéers¢than “the 
exchanges rare when, “as@bond was; onigsinallysissueéds; tthe Canadian 
aollar> Cequivalent.’ Gof flu SCS .apay coupons as proportionately 
increased. Thus the synthetic U.S. interest rate series contains 
ascomponent “equal sto the ratio-of currentsPFx tota twenty-quarter 


average of past values of PFX, where the weights on past values 
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dependiontthesflowrsofi-~bondse sold’ {toy qUsS oeresidentceeinegacach 
quancere 

The weighted average Canadian interest rate is similar but 
simpher to ecalculate? because” ~no?ladjustmentguisi)  requiredafor 
exchangey erate «changes sau,All. thatematters -ispthe | Canadiangdotiar 
value sof bondssateathe «time, ofeepurchascr fandgi the syst elds@evica 
prevailing: Qur eseries= maysbesbiasedvif (theresiastatsystemarvic 
difference between interest rates on new issues and RL, the 
average yield on Government of Canada bonds of ten years and over 
PORMaAcULa uve 

The* #weiehted  UssSteandeCanadiansinterestyratessarercompined 
withwthesrelatbivesweighntse..757/7. 2455 ererlectings vanemestamatemuos 
the split between U.S.-pay and Canadian-pay issues among the 
Canadian ‘corporate? andsgovernment bonds held bywsU 2S. seresidenta. 

We ethink® othatswequations4 1t6%captures thesmain determinancs 
ofuthe- floweof t2nterest -paymentssto the UnitedeqStates seandgewern 
SalLOWRAUSSEMLOSRSIMULate? SSOMeR ROL the gmportantsecunrrentweaccount 
consequences of monetary policy. The equation fits¥closeny Fewer 
aneRBOeot 2.9722 ibae Estandardeherrore on? $5 3)l2eamil tions ieaidees 
coehfickent: Vorasvariation jo fer/m core. The ;wmeansvalueésof, the 
floweinelo6Sewasetil25 “mel btonepernquarter. 

Equatione4 17 -foradividendspayments togthesUnitedestates many 
Ganadian. ycorporations /) (MDEVG12 )aeisicbased none theaacashuetbow 
accrusngitouthe creditvofiUsS = sharehnoltderstrather (than ponsetcra 
dividend payments. Wes ‘allow the, «structure, cand  -tamrngesoet 
dividends«paid -togforeignashareholdersatoadiifer (eirom i) atnosemsecs 
dividends paid to Canadian shareholders, since U.S. shareholders 


often have different interests than €Canadian shareholders, 
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Because many corporations are controlled by U.S. Shareholders, we 
expect Loepfind | rtheseseditfenentigcircoumstancesaereflected sin 
dinnenentrdividend sépayout tpoliucies ¢ 

The main independent variables are the four-quarter moving 
sumsof corporate cash flow accruing to7‘UsS. shareholders; and the 
dependent variable lagged four quarters. An increase in cash 
BrOwsevokes vanG@apparent response! jthat *isseslightly*» “slower +éand 
smaller than the corresponding response in the case of dividends 
paid to Canadian shareholders. (See equation B22 5) me 
Cquseibaiuns payouvgbratio (ato <S aishareholders is e200 42% fof tcash 
flows Waithethrneesfourths of «the change «taking place inivthe~ first 
Viear. MEBDAYOUDM Of °°20 (ct eaohekafver—taxy iprofits ? Gpliuistapook 
Gepreciamsongis Lequivalent <toess 7% oft after-tax! “profits: The 
ACC ULACyY, a tOt these results, as indicators of management policy, 
Cependsmonmuhesvalids ty sof @UDIRVIS andwlLecvles: our measures’ of 
tae values tof enoMme Radia ont ssidirecteand eportholio investors: 
The accounting underlying these series is described in section D 
ofeChapter -LO. 

THemenbaeron tequatiuon (4 ah7ieis 385s rewith atstandard verror sof 
$16.3 million - about 14% of the average.value of the quarterly 
flow over the sample period. 

Interest ‘and *dividend payments to other countries (MIDS$13)) 
are =explained jtogether tinvequation 4220 /e:Assimple streatment” “is 
excused by..'the:  -fairly ‘small size ‘ofi the series; MED SiSehas <a 
wap lesmean cofi$s5 miiiton sSiiess athan <one-=sixtheasalarge tas © the 
average valbuecl lof Bimnterest I¥and 8@dividends btpatdwatonthe cUnited 
States. The main independent variable is the product of the book 


valueiot® indebtedness wtof »tbusiness: (LDIPRV1IS) 8 and © governnents 
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(LGB13)) to» other countries }and -a weighted averagevor a constant 
and a twenty-quarter simple moving average of the Canadian long- 
term interest rate (RL). A simple moving average of RL is used 
because we do not explain corporate debt “and equity flows to 
other countries separately in RDX2. A Vwerehnts of "°24 2261's 
attached to the interest rate series because interest payments 
make Supetthat Sportionsof MIDSIS 2 eThesconstantasOlS" used une 
rate Sofilreturnimmpliesithatedividends are *7a’ constant Traction 
(excluding seasonal fluctuations) of the book value of direct and 
portfolio” investment)’ cincluding “retained *earnings. AtttoOMptSeLo 
make direct use of corporate cash flow in explaining the dividend 
component of MID$13 were not successful. The equation has an RB2 
of Tonly.-5963 sbutethevstandard ‘6rror Vis’ just 7054 Sma bons ene 


the equation has enough structure to be worthwhile. 


2 Interest and dividend receipts from foreign countries 


(Equations 4.10 and 4.13) 


Only aggregate book value figures are available for Canadian 
elainseiion sUSsS. Meresidents@tand= gon Inestdents Peor ovnersioreign 
countries. We therefore have equations for aggregate interest 
and dividend receipts from the United States (XID$12, equation 
4.10) and from other countries (XID$135, equation 4.135). 

Equation 4 s10%1LPs estimated as7a sratiotofelotaliw.s] inveresr 
and dividend payments. The ‘main esindependent “varrableeris = ve 
ratio of the indebtedness of the United States to Canada (Al2) to 
the) Canadian udokbkarwteqttivarent “of rsthesisum ofeli.s..nousenold 


wealth (VCN$2) and Al2. This afratviio enters the equation 


oul 


Multipdiedspbhyswmthesafounielanear? quarterly VariablessyQieto Q4. 
Although the fit is not good, the structure is reasonable. 

We found equation 4.13 more difficult to handle because no 
Suitable series exist for wealth and investment income in other 
countries in which Canada invests. Structurally, the equation is 
Similar to that for MID$13, as the main independent variable is 
the book value of the indebtedness of other countries to Canada 
(Al3) multiplied by a weighted average of a constant and a 
twenty-quarter moving average of the U.K. long-term interest rate 
(RLUK). The constant is equal to the average sample value of the 
moving-average interest rate, and the relative weights attached 
to the constant and to the interest rate, series’ are -696/.504, 
corresponding to the relative amounts of dividends and interest 
im they totalirfdiow:. 

The equation is substantially improved by the addition of 
the variable QxXDIV accounting for an extraordinary $60 million 
ei videndy payments fromhaeU. Kzeosubsidiary. vOXDLVedss I Ora ing 4064, 
endeatakeshassignifacant®coefficientsofh54.6,hs0-at iis playingvan 
appropriates roles. Slhe resulting sequatda onghas* an) RB2 of* +7592 and 
pemotandandmierrorawote b7../61emildaonst whieheis aboutesetrofethe 
average size »ofsoXID$S135  duringticthe “samples *period. The main 
eoefficientaras -2843; it would be .250 if interest and dividends 
were bothy paid» on Al3S. accordings(to alitwenty-quarter: moving 
average of RLUK.« 

Lakenweasyvearteroups the interest and dividend payments and 
receipts equations provide significant links between the current 


account and the capital account of the balance of payments, and 
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will add considerable range to the simulation experiments that 


can usefully be undertaken using RDX2. 


D*' Payments and! Receipts for Other Services 


1 Travel payments (Equations 4.18 and 4.21) 


Both? “flowsti-are’ estimated “as*iratioss’ tonmther labouritTorce 
population! (NPOP), sand) depend’ princapally® on? totale currentadollar 
expenditure on consumer services and the exchange rate. The 
exchange rate elasticity of ‘real’ travel expenditure is) high in 
thescase off traveliitorthe UniitedssSrates,) abouts —22 59siteitiere Uno. 
prices paid by Canadian tourists are assumed to be unaffected by 
changes in the exchange rate. The corresponding price elasticity 
for travels towother countries as ssmalds OT Va Gee Ole Thus’ the 
exchangetrate (elasticity of? the! current-dollar?f lowitfor MIRS1TS7 1s 
"6720 acs Shown in Table: 421) andtbys thes positive? coeffiicieni on Fae 
in equation 4.21. The travel equations also show a shift from 
WIS 0D travels eso: Bovherme forescnititraviele, afttvertenvos. These) ears 
attributed to increased duty-free allowances, bute mother: 
explanations seem more plausible to us. There was also a drop in 
travedrioverseas: ) forr’ the.» duration eof) Expo67eo% any tevienta anar 


provided obvious domestic competition for travel abroad. 


2 Travel Receipts (Equations 4.11 and 4.14) 
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Equation 4.11 for travel receipts from U.S. residents is 
Cstimatedgas saratioyton. totaie,U.Stetpopulations ERCRerecel pes 
dependsechieflyi@onleper capitacueS. consumption expenditure, the 
exchanger ratess andy» LExpo67< ing tapvew42ah sa2ecurrent-dolar 
exchange rate elastacwty Por sis77a8 ase’ indicated. whachy sas 
equivalent to>’an® exchange "rate Selasticity of Ti (alot O be athe 
constant-dollar flow. Thus we have some evidence that Canadians 
considering U.S. travel are more responsive to exchange rate 
variations than are U.S. residents considering travel to Canada. 

The shortage of expenditure variables for the ‘other 
COUNUrICS "Seroups + led usw oto Séstimate (equation 4el4erornttravel 
peceipiss aseastunction ofreurrent-dollaruworldetradeltiand? Expo67% 


No exchange rate effect was found. 


5 Freight and shipping payments (Equations 4.19 and 4.22) 


The main determinant of freight and shipping payments to the 
United sStates is current-dollarvimportsvofercoodstfrom*the «United 
States (MG$12). The equation also indicates that the sharp 
expansTon= OTe eimportsseduct sy tosethe= @autovepactehas nottled toa 
corresponding increase in freight “and* shipping payments: The 
exchanges =rate Oterm:) when =sconsidered® Sine conjunctirontwithothe 
exchange rate elasticity of ™MG$12; tndicatesthelastrvetiures swith 
respechY *tOSePFA-of“=. 1LOf and =i. lO, for ithe*curréent=_and*constant— 
dollar flows, respectively. 

Equation 4.22 for freight and shipping payments to other 
countries depends on current-dollar imports of goods from those 


countries, the exchange rate and the opening of the St. Lawrence 
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seaway. The Slatter: eventeeincreased ‘they abisvityoeotetforeren 
carriers: itogtransport. amportser closer: > toe? Canadtan Seentreseron 
population thuss replacing -<transports previouslyi i providedgapy 
domestic carriers. The exchange rate elasticity shown in Table 
4.1, calculated tortake account of thecexchange: rate elasticity 
of rcurrent-dollar goods: imports#iindicatessaspositive » elasticavy 
for the current-dollar flow and a small negative elasticity for 
thesconstant=doltar flowers Thus “anh increases tin, Ss thesmprecesmaos 
foreign exchange leads to a decrease in the volume of services 
purchased but tosan increase ’inethe number of Canadian) Sdollars 


expended on services. 


4 Freight and shipping receipts (Equations 4.12 and 4.15) 


Equations 4212 forygreceiptsgfromethesUnatedustatessadepends on 
current-doliara, exports, oOfesgoodsayto, thesUnitedsotateste wire 
lesser effect from exports induced by the auto pact. Equation 
4.15 -for+receipts from other countries depends on current-dollar 
exportiswofegoods*tossethose -countriecs Boths#equatvons™ “showrea 
hypothetical sanegativer -impacts*oferthepsoteigbawrence  scawayuon 
Canadiansef£reveht andishiippingsreceiptss 

That.complhetes.our descriptionsofesthe trade sequationsigos 
RDX2.° ,Wesaresnotsoverlya~proud of them; and? theretzissmuchsiuntner 
work» to be. done on this sector as better data becomesavailable 
for trade prices and constant-doliar, flows. In the meantime the 
present equations do include many important factors in Canada's 


trading experience. 
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CHAPTER 5 


BUSINESS EMPLOYMENT AND HOURS, 


LABOUR FORCE, AND POPULATION 


SEC LORMS 


A Intro diction 


In the business employment equations explained in this 
chapter we treat employment and hours in mining, manufacturing, 
and other business separately from “employment! sand hours “in 
Bconstruction < The former are explained in section B and the 
Hatter eingsecbionyC. i iThevequations for MINing »wemanufacturing, 
and other business are part of the factor-demand model set out in 
Chapter’ ).3% Phosecsmior i ethem constructions Sindustry@ sare Simpler 
relationships based primarily on the level of construction 
ACh V Avy: Equations for employment by governments and schools 
pres locatedsin®Sectors | l2sand 13 and explained in Chapter 8. 

The size of the labour force and relevant measures of the 
ota 1 population are largely determined by demographic 
melattTonshipsrandgonly® indirectly teafhfected by the endogenous 
pariabless<ofs RDX2h5 atleast inethe shorterun. Nevertheless, a 
number of economic factors affect labour force participation: sand 
in our labour force equation (equation S25) Gwertvhaves tried» ts 
assess their net aggregate impact. This equation is described in 
section D. We have made the total population endogenous to RDX2 


by including equations for immigration and emigration, bothneser 
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which depend significantly on economic conditions in Canada and 
other countries. These equations are described in section E. 
Our: ‘equations » form =population,es labour force participation, and 
employment in busine Sis; government, and noncommercial 
institutions combine to define the level of unemployment (with 
the aid “of "exogenous: variabplessugftor, “farm employment and some 
residual employment categories). Because the rate of 
unemployment plays an important role in our equations for wage 
rates and some government expenditures, we attach some value to 
accuracy in our employment, Lapourtrmeiorces and population 
equations. ine waddiibion ; the estimated employment series has 
important effects in equations for profatss7eprices, foreign 


trade, personal taxes, and so on. 


B Employment and Hours in Mining, Manufacturing, 


and Other Business 


1 The level of employment 


There are a number of ways of deriving a demand for labour 
from the production function and relative prices. Which of (these 
is most appropriate depends mainly on the costs and “speed itor 
altering labour inputs, a subject about which little is Known. 
We assume that the costs of adjusting hours per week are less in 
the short run than are the costs of adjusting employment. Ths 
assumption is consistent with the RDXl1 employment and hours 


equations. (Seeu'h341 bapppe bests.) We also assume that in the 


oi 


tonger run the ‘desired- level of “average weekly hours is 
determined by slow-moving social and economic trends; twhihke "the 
level of employment is adjusted to meet the labour requirements 
indicated by desired output, production function elasticities: 
and factor prices. Thus several sorts of labour adjustment may 
be going on at the same time. Three sorts of possible adjustment 
anesrepresented=by the following variables. 

(a) ‘Short Gap'. This variable is found by taking the 
chosem’ production ‘function; insertLing «the vactual tcapitabletock 
and the current value of the aggregate demand variable tUGERRA 
and then calculating the implied labour input in terms of man- 
hours. inhewlat vertiseidivided’ by *the linear ?trend ‘value ® vor 
avetagescweekly hours "sinsSmining!’ and manufacturing to get the 
labour input in terms of men of unchanged CLiveneney Se workiip ara 
‘normal' number of hours ‘per week. The difference in trend 
between this series and the actual level of employment in mining, 
manufacturing, and other business is removed and attributed to 
Harrod-=neutral technical progress. The difference between the 
resulting series (NMMOBD) and the actual level of employment in 
the previous quarter can then be used as the main rTP. Vo: ca 
Standard adjustment equation for the number of employed workers. 

(b) nbone, Gap alts tv ariab 1.96 thas the same general 
Bharacteristics as) ‘the’ short-gap variable; except that the output 
variable is expected UGPPA and the capital inputs are obtained by 
multiplying KMEY and KNRY by expected UGPPA. The long-gap 
variable represents the gap between current employment and that 


required to ‘produce expected output in conjunction with the 
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corresponding capital stocks chosen Jin “the )slighteaor Bprevariing 


expectations “about futurevwfactor prices. 


(cs) ‘Vintage Gap'. This variable “differs «fromthe othex 
labour gaps and is derived from the "preferred output‘ concept. 
The vintage-gap variable represents the difference between 


current employment and that required to produce current output 
using labour according “to the optimal joutput/ labour ratitossbuulky 
into Leachivintarpe tofethetcapitalwsitoek: 

We estimated employment and hours equations based on the 
three labour-gap concepts described above. The vintage gap is 
the concept most compatible with the approach adopted in the 
investment equations, but the vintage gap does not performias 
well as’ them ishort/tucap. iInm=ithetnequationrifor  thesechanzerars 
employment in mining, manufacturing, and other business. As an 
alternative -sspecification, ewe tried iadding® the change in 
employment ‘tin “constructions eto our dependent ‘variable atsinee 
construction capital stock is in the capital stock series KME and 
KNRC, and since UGPP includes value added by ‘the “construction 
indus tiny. Calculated employment in construction (obtained from 
an independent equation) was then subtracted from the calculated 
total”~ in order to get calculated NMMOB. This method was inferior 
to that? vised!) “in “equation ss le sdetermining © NMNOB), direcuiwg 
Equation 5.) is quite successful; and ‘the simplied trend rate, ave 
increase ‘in (labour efficiency indicated by the short gap is mow 
unreasonable. The labour-efficiency variable (ELEFF) grows by 
-68% per quarter, or 2.675% (per *year® The final equation containg 
only the short gap, NMMOBD-J1L(NMMOB), since neither of the other 


measures of labour demand add any explanatory power. This 


he 


equataoneecontains= -as- wells as. set “or constrained seasonals 
multiplied by lagged NMMOB. As measures ~of" the=quantity™ or 
guality.orothie availabie Lapour supply, wesalso, considered man= 
aays lost’ in strikes and the unemployment rate. These variables 
a2denotyimprove our equation. 

theses tandard@eerror of estimate is s26.5 “thousand smen; less 
thane.65,2 ofethe average valuerof- NMMOB*in 1968. The coefficient 
HMiew tne wShoOrt= eeap” implies= -a®showeadgustment; ins response tora 
ecorrent Labour excess- or shortage, of about 12.4 in thes current 


Quarter. 


2 Dhethours equation 


thes basic causal variable an equation- 5.5 ° for HAWMMeis* the 
proportions ofuthevdesired@labour®input (NMMOEBD)* that is ®enoty smet 
by “current: employment. Themdependentevariableeas therdifierence 
between actual and normal weekly hours expressed as a proportion 
Ore onormal “weekly -hours. TRISMespecaitfiacarion’ shas = beenychosen 
becausesthe basic input’ ito’ the production function (is “expressed 
in terms of man-hours, which we approximate by (HAWMM) (NMMOB). 
Aygiven increase in required man-hours can be met by an ‘increase 
mo men or a similar percentage increase in hours. We suppose 
matanourspare arshoricrunserather gethanwearl longsrunyesource (of 
labour, having assumed that in the long run average weekly hours 
follow a downward trend in response to the general demand for 
more, leisure. Thus our hours gap has nonzero values only to the 


extent that current employment (assuming normal hours are worked) 
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does-not. provide for. current labour requaréementsre aseameasuredampy 
the, shortsgap.,variable. 

The. coefficient. on theslabour. gap suggests. that. 252) ofeine 
labour, requirement-not met. by sscurrents» .employmentay i Ses ne tepw 
changes in hours worked. The remaining short-term variations in 
output are presumably accommodated by changes in the degree of 
utalazation «of enplLoved. piactors (iw Cs short-term} chanzeseig 
factor productavitVviagrlhenstandard. error,ef estimategas abet. 


hours, or «5%.,0f the average» value- of HAWMM. 


C Employment and Hours in Construction 


Three approachess, ton, equations. 5.2 and. 5.42 \werenatriedr 
starting with a simplified version of the hierarchical model used 
for the main business employment and hours equations. We turned 
to simpler models when-this-model didenot-prove’ to bes» apphicabite 
toethe construction) industry... We treated construction separater 
because we can employ the endogenous output variable IRC+INRC and 
thereby’ obtain va betters .explanation..of»sthesconstructaon-wage 


neededmwin equations. 4<Gvandasesieformconstruction»  priaces. 


i Hierarchical adjustment 


Thisespecificationwis. parailes to thesemploymentecand. shoum 
equations in mining, manufacturing, and other business but it did 
notdiwark» esatietactoniity- A stock-adjustment model was assumed 


for man-hours <ethe. Labour anputy toserhe construction ,industry 


Ou 


Firms were assumed to have a desired level of man-hours, which 
depends yon wseasonal! “factors, Eiegee verde, oF, investment an 
CONS. Tire tion ; the deviation of investment from this trend, and 
unemployment in the economy as a whole. It was further assumed, 
and experiments supported the assumption, that low unemployment 
indicates difficulty in recruiting competent workers, so that 
marginal man-hour requirements increase. The lagged adjustment 
of man-hours to desired man-hours gave a good equation for man- 
hours, and frompoite wer obtained the .coefficrventse eof. “the 
dererminants of \jidesired, ¢manzhours:. [hes] aes cried Pew ev: of 
employment was assumed to be such as would provide the desired 
man-hour input at the standard work week, which we took to be the 
linear trend value of average weekly hours in construction. A 
regression of actual employment (NC) on desired employment and 
lagged actual employment fitted well. The next step was. to 
explain the actual hours worked in terms of the desired man-hours 
unfilled by adjustments in the level of employment. However, in 
none of the specifications we tried for average weekly hours’ was 
Persireapy ra peienifacant w@variabbe- Linear seasonal variables 
accountedatror most-of -thesvariation ingwhours andrithe sunfillied 


gap alone did not provide much explanatory power. 


% Separate equations for total man-hours and employment 


Onerealternativesstessourtafirst«appreach “isto «construct van 
®quation+for;the lagged <adjustmentiof man-hours to- «desired» man- 
hours, .2as weil»as-an-equationswith similarvexplanatory variables 


describing the lagged adjustment of men to desired men and 
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defining: np average... weekly (hours) by means ofthe; adentaty= lanka. 
employment, average hours, and total man-hours. Although the 
explanatory power of this ispecificatiion= “was wiquasver se soods: 
examinations of ithe: coefficients showedeno) ditference anestruciture 
between the man-hours and the employment equations. ita 
Dartiicil ar;, the speed of adjustment to desired man-hours was no 
quicker thansthe? speed” of. adjustments. to ithe “desirede  levielaaon 
employment. This s findinge® conflicts with our> generale tneory ion 
employment adjustment, according to which overtime temporarily 
providessfor anvincrease. in desiredilabourtanput, sat them necreace 
in? demand AssHudged tobe permanent, until hiring offs men? cane igen 
the gap Thus our residual, hours,°was’mainly capturing seasonal 


Live tu atoms. it. was notoede termined by economicetactors. 


%) Separate equations for employment and average hours 


Thevespecificatron finally adopted has independent -equataous 
fortneneandy Tforvehoeurs< Thes constrained’ “quarterly? *® variables 
appearvewithsesubstantial. ®*coefkficients “anvequataon 5S. 24for=para 
enployeses Fine constructions reflecting seasonal employment 
movements independent of the level: of construction activity. The 
trend in required employment, as “the construction industry 
expands ;*7is represented” by@a° twelve=quartersmoving- average toh the 
Sum >of residential construction sand non-residential construcmrer 
investment. The rate of unemployment helps to explain in two 
ways the number of men employed. When the construction industry 
is -slack; indicated by high unemployment, “firms donot “trim, thers 


fabour ssforce- proportionately. They’ use’ their “workers “Fess 
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mviensa Velv reducing hours and fostering some paid 
underemployment. Thies hoardineeotmeworkens 1s 1ori1cal. considering 
hiring costs and the danger of losing competent workers to other 
firms when construction picks up. The second effect concerns the 
baring? of > -marginal workers during a boom. jaa} these 
circumstances, thevenecderoremoresworkers i forcesm firms! operating: 
in a tight labour market to hire people with lower productivity 
than the firms' regular, experienced employees. Thevlowrilevel of 
unemployment andicates ‘that “the supply? of* competent workers’ is 
becoming exhausted and that marginal workers have to be hired. 
Conversely, when unemployment is high it is relatively easier to 
find good people; hence fewer people are needed for a given level 
of output in the construction industry. We use the unemployment 
rate for the whole CCOnNOMY Geass ean tproxyerLorartheseraver sor 
unemploymentein the market’ for actual“and potential: «construction 
workers. 

Ther sdiffierence Sbhetweenguthe icurrentylevel of (construction 
investment and its moving average enters the equation because we 
SScoulCme thats Somes POfSaihe Sancreasevine the candustryvssoutput is 
achieved by hiring more men*currently. inet hastcontext. *weetried 
mnearatviovofe the wage@ravestotconstructions ymaterialsy costs, on 
tne assumption “that prefabricated’ materials bought from!’ other 
Paustrtes: couldy be. substituted -formlabourmaccording! tox #rélative 
prices. Thispe ratio @dade inets ghelpsethevequatione@eFrinaliy: “the 
employment equation contains the lagged dependent variable, since 
we hypothesize a lagged adjustment to” the desired level of 


employment. Ene. «REZ t.0r reaGgattwone).cil Ge. oSooGeanarits standard 
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error i1s5647 shousand amen, fiabouttic2s © ofe ethermaverarewanunvenr 
employed. 

Equation 5.4 for average weekly hours worked in construction 
(HAWG), contains) a pconstant> jconstrairned= (seasonal s, em andmartiec 
ditherencem pe tween current investment an non-residential 
construction and ais twelve-quarter moving average. The 
constrained seasonal variables are of substantial importance; as 
aa group stheys explain» abouts, 602 of thetvariancéesan:t hours iees 
expected, anv activity?ivariable, in constructitonadoes account mefor 
some of the movement in hours. We tried other cyclical variables 
- suchsas the ratio vof investment invconstrnuctionsto thelcapacmry 
OutpDUt.ssof the > veconomy eas a-whole;wor to the movingraveraceuos 
inNVEStMentsis bubyNnOone performedwas well "aswihe soner fchosen. in 
parviculars, investment in non-residential construction alone was 
bettens pthan <totale constructions investment eon fanvestmentaaan 
residential weconstruction® salome. Two reasons for this occur ite 
us.) «Residential (construction is ¢supposedseto. berscounréer-cychican 
to. .somecextent (inefact theicignsof sthercoeffichentmonsiRGimanus 
its twelve-quarter moving average was negative). An alternative 
explanation is:-that non-residential ;constructioniis tprobablysdone 
by large firms, and the surveys of large establishments give us 
our data for average weekly hours. 

Equation.5<.4 <chas ~ansRB2 fof -<889 /eandeacas ‘standand gerrorijifest 


ADO + SenouUrsi. 
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D) ~rhabour Horcen Participation 


Equation 5.5 for the labour force (NL) is similar to that 
used in RDX1. The variables carried over from RDX1 include the 
proportion of the labour force population in school, and personal 
real disposable income per member of the labour force PDOpudatwons 
The labour force population (NPOP) Ls edef inedtviasr= the 
noninstitutdional, population 14 ‘ears:= of Apel Mand irovens The 
relevant school population (NPOPSS) therefore includes all those 
i4 and over attending ~schools or post-secondary educational 
inetaputions fulltime; 

The dependent variable in equation 5.5 is the first 
difference of the participation rate, measured as a percentage. 
The first difference in the percentage of the labour force 
population in school enters the equation twice, once muita plsied 
by) \QitQ2: cands ,again: multiplied) by 93494: Both expressions have 
perativescoer ficients, inaturally enough. The’ @variables for" “the 
second (shnalionofh pthep veakendarsy yearswmhas tliat larger coertii cient, 
presumably because the academic year starts about the end of the 
thgrdyanarter. 

The income variable helps the equation, whereas two more 
defensible alternatives - the degree of capacity Util Zation,“and 
the unemployment rate - do not. Thus we have a personal income 
variable supposedly standing for the marginal benefits of labour 
force participation. 

We took advantage of our population change equations to add 
Ae ReWA VARI ADIeE GLO wathe partacipationeratevequation®= thefirst 


difference in a nineteen-quarter moving sum of immigration minus 
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emigration. The underlying theoretical assumption here is that 
immigrants and emigrants are more likely than other members of 
the: ipopili@taion £714 )°yearsm of @eage andvover tobe sliembens@ore tic 
laboursifior'cie.. #slo° some: extent this *variable may be ipicking- sup 
indirectly the influence of unemployment on the participation 
rate, because net immigration is: megatively related™ “tow recent 
unemployment rates. 

The» <equatione hasiy anewRB2 Pvof e798 2vandwarsivandard= error cs 


about: (019 mMerucent of theslabourtiorcerpopulapion. 


Emilie rna tionaie Maer atson 


Ours tequatwons, for “population movementsteares for Coval 
immigration sand "total? emigration.” Thetformer is measuredewirh 
reasonablelpreciusions ibutethe figures; fLorve totaly vemirerataon are 
defined tas! Gaimresidual anemther population balancemsncet i aeatne 
division) of—population flows’ between: those ovo and frome the Unived 
States-<and) those? ator “ands “tromesother countries’ ewou lade provide 
greater symmetry with our treatment of trade and capital flows. 
However, we can specify our aggregate immigration and emigration 
equations sto »reflecty the effeets of "U.S<seconomici variables on 
migration to and from Canada. What we cannot do, With’ ‘our 
present equations, is show the influence of Canadian-U.S. 
migratory flows on the U.S. population. Because these movements 
are smalls frelativen to the? total sU.S: popuzgataon, sourtegeregare 


treatment is probably adequate. We are more interested in the 


LOT 


ten times larger relative influence of the migratory flows on the 
Canadian population and labour force. 

Core Gatriyvgecrudéseequations: forsammigrations(NIMS),.equataon 
5.6) and emigration (NEMS, equation 5.7) both depend strongly on 
the Canadian unemployment rate. For the emigration equation the 
reasoning is fairly unambiguous - higher unemployment in Canada 
provides a push for Canadians to look elsewhere for jobs. In the 
immigration equation; where the impact roLh. these Canadian 
unemployment rate is much stronger, the causality is less easy to 
identify. When the Canadian rate of unemployment rsicvery lt how:, 
immigration to Canada is attractive because jobs are plentiful. 
However, a more important direct result may be the higher level 
of advertising and official encouragement offered by federal and 
provincial governments as well as private business firms. We 
Should like to separate the effects of federal government 
expenditure designed to encourage immigration, lensing the 
cat ircukt 16s) Sot Gemeasurings ithe? polacy tcomponentlLofs thesrelevant 
expenditureseand Stvhesproblem! of Pecollinearity i °with #thewmgeneral 
unemployment rate wthwarted our preliminary efforts. 

Bothyemigratvironeeequationstare estimated=iniratiorforms with 
PRe. aboumerhorcer spopulattvonsaseNnroOrym@ ein ge thes edenominaton. In 
addition to the Canadian unemployment rate, the immigration 
equation’ depends on anveight-quarteridistributedvlag on*thervratio 
of the Canadian real wage to a weighted index of real wages in 
ereat Britain weltaly,sGermanytandtthevUnited States: ),For*eachtor 
the three European countries, the largest. providers of emigrants 
to Canada, the real wage is defined as a wage index divided by a 


consumer price index. The combined European real wage rate index 
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(EWEURO) uses weights of oOo 63225 @andh 14 oneather realwwage 
indexes of Great Britain, Italy, and West Germany, respectively. 
The weights are proportional to the total 1956-1968 migration 
from each of these countries to Canada. The European real wage 
rate index, which has a base 196l1=l1, is combined with the U.S. 
real wage (after the latter is put on ae base 1961=1) using 
weights’ -of° .861 on EWEURO®and sF4so0n the U.S. real wage index. 
These weights depend on the 1956-1968 migration from thee 2urni ved 
States and from the three European countries. These (ofhour 
countries provided 1.15 million sof the) L.88eemiltion Canadian 
immigrants during the period 1956-1968. 

Although the final equation uses the Canadian and foreign 
real wages in ratio form, we also estimated equations into which 
the Canadian and foreign wage rate variables entered separately. 
The sums of coefficients on the two variables were almost exactly 
the same, but the average lag on the Canadian real wage variable 
was longer than on the foreign real wage varrable.” sThis may 2be 
due either to longer lags in finding out about wages and pRICcES 
in countries other than where one is living, or to the fact that 
the real wage index is one of two variables measuring CUPreny 
Canadian economic conditions. Because of this difference in lag 
structures, the Canadian real wage enters the ratio With) Ga? gones 
quarter lag in the final equation. 

The» effect “on» -immigrations of. °changes <sin@cothes Canadian 
unemployment rate is greater than the effect of changes brs tmeal 
wage rates’, Although »sadjustments .itowra penewoolevelbesoregehe 
unemployment rate take longer to work themselves out. The 


estimated coefficients are such that a decrease in RNU from Pye ho 
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4% will increase the average inflow of immigrants by about 43% 
oVeLea threes yeareperiods “with no febfectitat call tfor- the first <two 
quartens.  Byacomparison, (aalOs timcrease® ‘in tethes (Canadian real 
wagear trate, rebabiver lov ithatvetoh the vsource ocouintrnies, witli 
increase the average flow of NIMS by almost 18% over eight 
quarters. 

The NIMS equation also contains an eight-quarter distributed 
fag on = NPOP. «There is no reason to Suppose that the elasticity 
eNO peWitherespect to NPOP  eshould “be unity, Sand indeed «we 
Suspect that a rapidly growing domestic labour force population, 
with the unemployment rate and relative wage rates’ unchanged, 
should discourage immigration. In fact the estimated elasticity 
Dieetilcmacpendent Variable iwitherespectirto NPOP eis "275: implying 
in equilibrium a .5% decrease in immigration for a 1% increase in 
NEOP. 

The ovemigration equation \(equation 5.7) has a constant term, 
tice .cOnsStrammediquarterliesjeand lags tof »9:fave ‘quarters. with 
declining weights on four-quarter moving averages of the 
Peciprocalsivof the Canadian = and “the U<S. “unemployment ‘rates. 
MOiiierabes CnlLer isSipniticantly with opposite signs. The slightly 
peeatrere cocci ficient on™ itheiu..S irate as “opposed “tolthat ‘on the 
Canadian rate not only illustrates that the United States is the 
Hajorl ‘recipient » of “Canadian “emigration, but suggests ‘that the 
"pull' from job opportunities there may be stronger than the 
‘push' from the existence of unemployment in Canada. We also 
tried variables for the real wage differential between Canada and 
the United States, the tightening of the U.S. immigration laws at 


mie .end: fot: (L965 .cand for “the influence of recent immigration from 
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Europe on subsequent emigration to the United States. None 
helped the equation significantly, and the relatively low RB2 of 
.521 probably demonstrates, as much as anything else, them fact 
that. .emigration ©fliows: are “defined asva residual tine the  wratier 
imprecisely measured population balance sheet. 

Both migration equations show a substantial impact of 
current economic conditions on migration flows; more than enough 


HoRustiive the anclusmorngo ts stuhe migration equations in RDX@2. 
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CHAPTER 6 


INCOME DISTRIBUTION: 


WAGES) @PROFITS SAND. DIVIDENDS 


SECTORS 6 AND 8 


A Introduction 


thew callaraonsP described Cainye this o chapter explain the 
GaslVipution sof os business” incomes between wages: and profits,-the 
PeLocatnone oreprorats®» betweeny dividends’ and retained» » earnings: 
SnOeeme. PicompiLatLvon of personaleancome: The relevant equations 
ArocmMilOLmealnle 1 moe ciorss 6 ands oe forkeine orders, to determine the 
Driv aven= Sector: | wage ball; the wage rate equations of Sector 6 
must be combined with the employment equations of Sector 5. We 
ePomprete the explanation of total personal income distribution in 
Chapter 8 where we explain incomes arising from transfer payments 
and employment bys @overnnentsoas weld “asvancome: redistribution 
pPharough the. tax \ system. 

RoAes Nas texpliicat. eauations) for? alanthesmarn) sconponents® <of 
Pacey incomes’ sade sand) lithes expenditure: j sade “of! “the,> national 
aecountss oan? e.bot hi CUuUPrentay and Meons tant tdolsars, We carry 
marther, Othan wer didean RDs1 the application ofvascomplete setrof 
mooome distribution equations, and follow the’ RDA). procedure of 
moines the national accounts identity to determine the residual 
income item YRES. Because: -welsttreat. the natdonal accounts 


residuals (ENARES and ENARES$) as exogenous variables, YRES is 


ie, 


the net solution error from the income and expenditure equations. 
Under an expansionary simulation, a series fof pPosmuivy 6 Va lwes er o7 
YRES would provide a measure of the extent to which our income 
distribution mechanism fails to distribute fully the increase in 
gross) mate onad expenditure ~ eff or purposes of simulation, “wew trea. 
YRES as: though it were ‘part? of€Sto0tal personaly) income (GER) 
Alternative ways of disposing of YRES are possible. “Simulations 
will show whether YRES ever gets large enough to make the choice 
ane mpCcrmuant. One. 

We proceed, in section B, to explain the business wage rate 
equations and the wage bill identity of Sector 6, vandtin® Mseciaon 
Cc. to describe the profits and) dividends equations! of%sectors so: 
Section D at the-end of the> chapter is®a brief? Ssummary Sor wie 
various personal and national income identities contained in 


Sectors’. 


B . Business. Quarterly Wage Rates 


We explain two business quarterly wage “rates, oneryf£oa 
mining, manufacturing, and other business (WQMMOB), and the other 
for construction (WQC). The first applies to over 80% of total 
business employment; the second is important more because of its 
links with’ construction prices than because of its impact on the 


total wage bill. 


TsS 


iI A model of the real wage level in mining, ManuULact urine. wand 


other) business, (Equation 6.1) 


In RDX1, we employed a business wage rate equation of a 
PypwcalL wr sorte i_( e.(e% [4], [48a5 (491) wherein the four-quarter 
percentage change in the money wage rate depended on changes’ in 
consumer prices, profits per unit of output, and on the dependent 
Variable lagged four quarters. In constructing’ RDX2, we have 
taken kadvantage of our integrated model of production 
employment, and investment to develop an equation for the level 
Sea thesreal wagevin mining, manufacturing, and “other. “business: 
As Pbatiiss Of@ethes grand “sets ofageassumptions! Jundertyine. Sour 
production model, we have measures of both trends and short-term 
changes ine laboureaproductavity. The~eVonearermesproductaviiy 
variable (ELEFF) becomes the main determinant of the real wage. 
As well, the short-term productivity measures were given a chance 
mpomentersthe equation. 

The unusual feature of the WQMMOB equation is that the money 
wage moves towards an equilibrium real wage. This specification 
differs from that used by Kuh [38] in which the money wage rate 
moves towards an equilibrium money wage. The difference is not 
great, for Kuh's equilibrium money wage depends on the _ price 
level along with productivity and the unemployment rate. In 
equation 6.1 the dependent variable is the one-quarter percentage 
change in WQMMOB. Consumer prices, measured by the . Consumer 
Brace sindexe* (PCP1);. Senter’ .the 4“WOMMOB, equation twices in the 
denominator of the lagged real wage, and then separately in the 


form of PCPICE, the expected annual percentage change in the 
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Consumer Price Index. Other variables in the equation include 
the labour efficiency factor (ELEFF), a nonlinear transformation 
of the unemployment rate and the dependent variable lagged four 
quarters. 

This structure requires some explanation. The equilibrium 
level. ofthe real «wages is- determined) pramaridvyc, bye EGStE yee 
synthetic variable having a sample mean of 1 and representing the 
level.of laboursefficiency.. The coefficiention FLERE: tsissizenily 
bed Owassthate. On theselagccedai reali wage. Both “variables Bhave 
approximately the same sample means, so that a 1% increase in our 
measure of labour efficiency leads to a .87% increase in the real 
wage. The unemployment variable is an eight-quarter linear lag 
distribution’. «on. \thes square, ofetherrati ofofetheslabourr i orcem@us 
the number of unemployed. The. influences tof sthiis) variabhemeers 
slight and does not increase if the specification is changed to 
permit an additional impact in the short run. Why *shouldewethe 
unemployment race influence the equilibrium real wage? 
Alternative rationales are available. Onsithesone! hhand7, workers 
of differing efficiency may be paid the same money wage thereby 
encouraging employers to lay off the least efficient workers 
fei yS Tx Thus thes«“marginal "product sof) iilabour andytherrareyos 
unemployment increase and decrease together. On thev-other ; hand” 
the existence of a large ‘reserve army of the unemployed’ reduces 
the bargaining power of wage and salary earners and hence lowers 
the equilibrium real wage. 

What kind of wage behaviour is implied by the equation taken 
as a whole?» In a stationary situation’*withsconstant. prices» cand 


no increases in efficiency there would be no expectation of price 


increases, and the real wage level would be determined by the 
existing level of ELEFF and the unemployment rate. With 
pncreasing “prices” and” constant labour serficiency, the Consumer 
Price Index and the quarterly wage (WQMMOB) would grow at about 
the same rate. Although the equilibrium coefficient on PCPICE is 
Parect=s than = 2075," FCPICE ™ has weights, summing=toeléss than 1° on 
Dpasvechangces* in’ PCPI. (Deer equarmton 16.2.4) =1f8e the equilibrium 
Soctrac Lent "one PCPICE “were ~above -259 by exactly the same 
PeOpoTunonethat= tne PrCrleweiphts*=in =the?’ PCPICEA-équatitony ralt 
short oLee 1s then =intlat1oneeane= the= + Consumer=—Price™ @index. 
unaccompanied by any change in ELEFF or the unemployment rate, 
woOuUlLa- +not headP = toe*®any® changer in=the = real wage. The relevant 
walue is <.25 because an annual percentage change in prices ‘is 
being compared with a quarterly percentage change in the wage 
rate. Although the relevant coefficients are estimated 
imprecisely they show the absence of money illusion in the wage 
bargain. 

je structure of our wage adjustment ™ equation» is “sich Mmhat 
ii “the coefficient on PCPICE were very low, indicating some money 
rliusion, the sTesultewouldmenotebe av dropfin-the rate of increase 
or the real wage, although this would be the case in the usual 
wage change equations. Our equation would reveal a drop in the 
level of the real wage until the point is reached where prices 
and wages grow at the same rate. hn” equation 6.1, *therefore, 
money illusion does not mean a continually dropping real wage in 
ene “presence -Ofv inflation; but“atreal wage that is * lower than -it 


would“have been in the absence of inflation. 


2 Quarterly wage rate in construction (Equation Gx2-) 


The construction wage rate equation (WQC) is of lesser 
importance wthangrthe equation for WQMMOB, and is of a more usual 
types ewinemt i teis) good, swaths angRB2a" oF [O74 using -one=quarver 
percentage changes in WQC as the dependent variable. The 
independent variables are the expected rate of change OfAL pr cess 
the inverse of the unemployment rate, and the one-quarter 
percentage change in average weekly hours in’ construction. The 
coefficient slightly greater than 1 on the average weekly hours 
Home eae suggests that the other variables determine the average 
hourly wage, with increases in hours worked leading to slightly 
more than proportionate increases in the average quarterly wage. 

The coefficient “on. .-PCPICE), is “well above .255,indicaving 
that, other things equal, the construction wage rises faster than 
the expected rate of price: increase. Thee influencers of; ste 
unemployment rate is substantial, being such that a dro pei neeTne 
unemployment rate from 6% to 5% would increase the rate of growth 
of the quarterly wage rate in construction by .36% per quarter. 

The technical relationship appearing at the end of Sector 6 
shows. the accumulation mofethe totaly twageqnpidl™ aw pet roomy rime 
component wage rate series and employment series. Therebare fave 
endogenous employment series. Business employment (NMMOB and NC) 
is explained in Sector 5 and employment in federal administration 
(NGPAF) in Sector 12. The remaining equations for employment in 
provincial and municipal administration (NGPAPM ) and in 
elementary and secondary schools (NIS) are located in Sector 15. 


The business wage rate equations are explained in this chapter. 


Le 


rhea e.overnment administrationywage rate equations: are. in> Sectors 
t2rand, Loyand explained:in-Chapter $8. 

Ene exogenous (Series eefoOrdepaid “employment ~@inofagrieulture 
PiUbmandasn nonconmenctak insta tuvions othersthan ischoods. (NIOS)) 
were multiplied by the corresponding exogenous wage rate series 
Momo btatnuthe srelevant -scomponents» of wthen “wagen obili. Taken 
PORebher:, these exogenous components are relatively small, 
auc roamineevess pthangStoofithe ptlotalkwwages bidi@ over; «thes 'period 
BID 2 196 8.6 The) remaining! components tof theswageobill are total 
Mace meslpptements ) ane busaness, (@YWSUP)s.) sehools |. (GWSSM); seand 


government administration (GWSF, GWPASPM). 


Cx CorporatesrroLtres<and Dividends 


MoatuOnat Gwe) for =) protats 9 j0f jeaconporatvions represents ,ois 
emide.attempt to construct :an aggregate profit and loss account 
mor » «the Corpo Raven Ee chor: Lhe sal irs Gavvangapke is athe: isum cot 
eompormawe.( bond interest payments » GECENT jim -andancurrent-dollax 
capital consumption allowances (CCAC$). These a iar cul thie: best 
variables. we- could find «to, measure the erelevant.. accounting 
wrances fhorrthe puse ;ofiscapiitak.«s«slhe.cocffiicient)iom this. variable 
Sie well over a possibly because of eve Pilowty « ain. jromittied 
corporate “interest. --payments or -because variations in book 
depreciation allowances .-are, ‘not ..refiected. im, ithe) <natwzonal 
accounts. 

To represent sales plus inventory accumulation, we use the 


Parrent—-dollar value, -of ~husiness output Met of the income of 


unincorporaved business: (YGPP-YNENC) © sminuse Vota peindarec temLaxes 
less subsidies (TILGS). Theecosti ch lapoursiserepresenvea tiyeine 
DUST NESS TiS ecabor Paar Co basis, tneoludwner supplements. Both the 
revenue=and palabour ’ costo warirables*) Naver strone” scoehiwi caucus 
slightlys-eless sthanvie in *valuer=fan*approprilal cypress ticer amore: 
COntain. portionserelatinigi-To thes unincorporated) bisimecse sec ver, 

The equation ass .a\ whole iS. BVeErYVS tsa ts ractory s With a 
sbandardserroreok Woo 22 nd Wivonswesl i City COVeresS .mot the sample 
average. Lhe ttheory, 7of= -profivs -undéerby ing) ther a2ccoul uae 
rekationship . is! smadé explicit, ain’ fours) equations wore nacuc. 
demands, inventory accumulation, aggregate supply and “demand, and 
price and wage formation. Because .0t various Tags ein nest ae voi 
demand equations, Wage ets ane Wishort-—Lrinechan ses im -Paeaver 
productivity thatiilead ’to shorts term icnhangecwine prot USiirO.tee ue 
neflecveds .by- changes in? the supply price, Ofte ccapitaleor ete! mai kes 
VaitlemOfmit ne buisness Capital aS Lock. Hus ‘we smoothsithe@rprotacus 
series Sar ehit iy by = itakine a four quarncverip mo Vanes unis to 
approximatesa, normalgiprofivs -serilies) antihnesiroe oor wal Se Ee qiuailaiorm. 
define othe ssuppdive puseces Ol capira. 

There “tare “two dividend. equations in-Sectormes = "equationread. 
for dividends Spaid Vo, Canadian miesidents ((YDLVEY rand Mequatucon 
Sic 0 fiom dividends! )ipaidspostioretennchareholders Sy Div is) aero 
equations assume Lintner-type [40] distributed lag adjustment of 
dividends. to’ changés “inte ethe iwedlevant “Measures. OfTrart teravas 
profits piws book. depreciation. The:- "proportion tofettotakrcasa 
flow attributable to each type of shareholder is determined by 


our measures Git: the international indebtedness of Canadians 


Gi DLRVl2s DEC Va and GOMER V 15?) PAs COUUNCtTLON -wath tne 
mopilacemeni vy values of thesbusiness capital stock (KB$).. 

PrpPeErnative@equalionsuwerecsfirlLed=ussnesprofats- rather than 
Cac imi LOwWneaAaS,» theedrivingpevarrable, but inmeach ease the prorits 
wero TOonlmillrCdeuless, Swelle@cthan@ =the cash “flows: version. The 
(ucla bor lune adayidend = =payoutl ratvos with respect to the “relevant 
meoasumes ol cash) fllowscan pe derived by = takine--account —-of ‘the 
Ccleiticrenvtesonethe lLagsed@dependent variable and noting thatthe 
CaiclmiuOVeaVvariabp lem is MVedetined Masi” ayy four-quarter “sum For 
dividends paid Lope Canadiansem thee payoltllmratlor sco sO 8 (Of cash 
Plow eGediuivabenttowtino: ofmafter—-tax profits). FOryc iv Tdcends 
Doar aaLOruOrerenerss sUheNratio- ms: 226. Of ‘cash flow corresponding 
Pome OMG OL = protit's Trem aconvers7 One Prom ra cach. 1 low “roa 
Dijon sarSeoas om SeMade shy usile=thesrativom or -cash tf low to “after= 
rakes proract s aly dye whee ovet The response pattern appears to be slower 
Mim dairvicdendasepara*toOetorei ene shareholders’ than” for “davidends 
paid to Canadians. 

Bouativon 76.0 LoraeyDIVEsis needed to complete ithe definition 
StaUnamstributedvcorporate “=profits GuC he Squat ones. LO:)t. We 
treat dividend payments to the United States (MDIV$12) separately 
Poe equation?) 4. /.vandecompinesdiviadend@ands interest*® payments to 
Bpiner countrics (MIDS loi) eineequations4.20. “The edividend* Useries 
mene the fhoréeien trade-sector are measured net of withholding tax, 


Wmereas es YDILViS bakes=nonaccount Ofe that. tax. 
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D Some Income Accounting 


Inxequationes.4,. current sdollarsggnoss) Inataonale@mexpendstuge 
(YGNE) is defined as the sum of its components. Equation 8.5 
contains /YGPP, the seurrent dollar definition \ofethesbusinescereat 
Output vVarazable a(UGPP) describedrin tChapter yes. The remaining 
technical .s-relationships <AnveSector «S gincludée Sthe 7 esimutaison 
residual, YRES», described at thesbesginning»of thismechapterns | thous 
personal income concepts; and our measure of revaluation gains 
and losses. Disposable wage income (YDW, equation 8.6) is» based 
on the wage bill, military pay, nonfarm non-corporate income, and 
the. relevant tax sand transfer items applicable yo iwace eimcome: 
Disposable wage income is defined separately because it is used 
in our consumption equations. Equations 8.8 and .8.9 contain the 
usual definitions of personal income (YP) and personal :disposabke 
income GYDP).: amin vequations 8.1) sands 2 wep sd ehine siserve = water 
permanent disposable nonwage personal income (YPDNWP) and for 
capital gains on equities and bonds (Y¥KCP). . These identitwes tare 


discussed in cpart 2.2 -andspart..2 35 «68 sections A “in peGhaptomec. 


dab 


CHAPTER 7 


PRICE FORMATION 


SECTOR +7 


BViGeneral Features of f9RricesHquations 


Our approach to price explanation in RDX2 involves’ separate 
equations for each main component of aggregate demand and for 
Bach “main “category of imports “ands exports vofyegoods. The 
aggregate national accounts deflator (PGNE) and > «the private 
product deflator (PGPP) are then determined as the ratios of the 
relevant current- and constant-dollar totals. The Consumer Price 
Index (PCPI) is explained by a base-weighted average of the 
appropriate final demand deflators. By specifying and estimating 
equations for disaggregated prices, we found ourselves, better 
able than we were in RDX1 to estimate the appropriate impacts of 
foreign influences, supply and demand imbalance, and gia ndanecp 
taxes. 

Although we have twenty separate sitochasticipricesequations. 
Pagienoedudti onuarctiid Mmepresentsiesuchas a wide range of industry 
behaviour that no one simple model can apply to alk: 
Consequently we have tried to find suitable explanatory roles for 
a number of influences that are important in one or more sornismot 


priciangetheory. 
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at Cost tactors 


Most -itheories attach¥Vconsiderablestimportance “toetinerroleror 
Unt Labourecos.cs. ‘Normal’ sunit’ Labour’cOsts are frVeciIawanekey 
role in mark-up theories used "to explain price deéeterminat ron wien 
price changes are potentially costly to make or administer. (See 
(26N and [39].) °° Insmodels based on *short-run*profit maximizatvron 
under ‘competitive = conditions ®(e-g. 116)! pp. LuGO+=RrG2) scurreme 
unit Labour *costs*playothe dominant roles Erom  Uhespornr sony vew 
of builders of macroeconomic models, the choice is a crucial one. 
If current *rather™ than {normal “unit gkabour costs sane suscd sau me 
typically*® highs coefficient? sobtained@sone ther cuni Geral cumeacae 
Variabletis*likely “to produce **the tasimulationy result =aunateeaay 
increase “in “aggregate. ‘demand "°will+ cause “prices 7 )t0 drop rior 
several quarters until wage rates and employment rise enough to 
offset thesPinerease sin: Toutputs sThe reason -rore®thnissresusvere 
that employment. is more ’stable than output; "leading to short cern 
changes in Labour’ pro@uctivityswhen Soutput “levels “change. In 
order ito avoid this problem; we ought toespecifysprice wequatrons 
that allow short-run productivity ~ changes “and other = tacteugs 
influencing? sunit>clabour HcostsH evo Ghavey, separately esitumatred 
effects. Obviously, a reasonable theory of productivityulechanses 
is required here-~ 

Within "GO RDX2) etherer ise earstheoryrof shorterun “prodvuctayicy 
changes implied by the lagged adjustments to changes in capital 
and labour requirements. We have explained in Chapter 3 and 
Chapter 5 the mechanisms whereby unexpected changes in final 


demand give rise to unintended inventory changes and to changes 
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cnethemdegree.ofgutilizati on ofeecmployedycapitaleand ilabour, ‘as 
well as to the usual changes in average weekly hours, employment 
and investment. Theschances#inryineredecree= of Tutilization: Sof 
employed labour and capital define what are usually referred to 
asecnort-termechancesminslabouraproductavity. The asymmetry in 


ehewetreatments of *tcapital “and: labour. —probabily arises because 


Hache smandmDudsldangseare “not. SLhared®=sandewitaads. of f* -iine san 
easily measurable way. Thus we cannot make a split, as we can 
Lornathe: tabour market, betweensachanges) Vineethe? “employment: cof 


Caplan s2000S arands uchanges win the: jdegree’) sof! sutilization of 
employed capital goods. PEVenwUiethasmdi sthinctaongweres possible, 
it would not be possible to make separate attributions of changes 
Te eOUTpUts toe (changes @cinethe degree hofeutilization of) employed 
fapourmmandacapital. aWhether orwnot wemfoidow usualy) practice? in 
rererrning sto theywhole changeminvoutput snot explained by changes 
miehnouns, employment; and) icapital goods as “artchange” in “labour 
productivity; awe weed towrvsolatel thas, change. 

Watchin yRDX2) thes shorntet erm sproductivityil. variable “caniibe 
detanedhasmthe reciprocalfofuthe ratiovof “actual ~employment to 
moenmecauaelibriumelevelsofr employment jiiwhich isithat: Level required 
to produce «current output ~less “unintended inventory changes 
VUGPPA), sassuming {the samevlengthiof work week’) *in. both ‘cases. 
The equilibrium level of employment is derived by assuming the 
DeoOGucta Ons hunctronstosho ldwexactily.« hora tanyeieivens levertiior 
iNerPAnsethiss equiwalabriunm Labour unput “falls over) time according to 
mre. Irate =soPboharrodsneutraie stechnicals (progress built 4nto: the 


Product tonerunction. 
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Correspondings -definitionsmeore normal factor? feos t are 
Obtained bys “dawidiney thes "totals costes -of-factorsanputsepyeunc 
amount ofe output) (UGPPS) §thattwouldibe=producedsit -e the existing 
capital stock, employment, and average weekly hours were combined 
accordingitos thes assumed* production function=forsUGRP. 

Most price equations take account only of normal unit labour 
costs, and sometimes a‘variable for purchased materials. Such 
specificationsaignorem! the veffectseuor factors fsubstavutionmeean 
response to changes in*technology or in relative factor prices. 
if capital’ is substitutedsforslabour,=totalsfactor costs perguugy 
of foutput willeeithernrisesfaster orsfald moresslowlydethanveunee 
Labour! costss- We have beencablestowconsidersfactor costsafarmly 
completely in RDX2 by developing series for unit labour costs and 
unitewcapital costs) witheunit factor costs#as the sumpborethecr uno. 
The-capital cost variable is’obtainediseparately  iforseachttype fost 
Capital as theriproduct jof athes net qoonstantsdolvargis toch imate 
current replacement price, and the expected user (or owner) cost 
Offi caplitatsformtihatitype ofncapital. Tne fact stLhatuthtsavariabpire 
did not improve most of the price equations may be considered a 
vindication of the traditional *theory?of marksupspricing tbaséedwon 
normalisunit variiablescosts sor assevidence sthatewe shave tiarted we 
measure adequately the relevant costs of owning capital goods. 
Normakiunit labour» costs andseapital costs ‘enters separately. Sin 
equation!’ 7310) sfornether tprices fofaenon=residentialyconstruciion 
materials. 

The .costs of »smatenials» FareaAssepararely bern tro diced eer tease 
construction deflators, but scotherwise “are Gnotesavarbable sar 


suitable’ form for use, “in mexplaininge» Binels aemand prices. 


ao 


NAXvULraiel ye wewe venus t Stake “account “.of” “thessprices— of “imported 
maAuCrtaus wrandeawendo, SOein the manner “to  be:-explained in “part -*S 


Of ths Sec Lion 


2 Supply and demand 


mWhenewepricesm “changesr -arescostly -or when prices” are-sluggish 
Homeotherareasonsfany existing’ pattern of prices mayveiverl rise to 
an imbalance between supply and demand. Lieeprices aeplays aany. 
allocative role Matera y Methise, inbalancelawilils <aprrectmapr ice 
movements. The imbalance of supply and demand at existing prices 
has both stock and flow dimensions, and we attempt to take both 
aacosaccount. In flow terms we use the ratio of aggregate demand 
(UGPPA), ine. Output excludinewunantendedsainventory changes, v0 
Brcscired OutpUuL (UGPED) j= Desiréedoutput—is whatethe)* production 
function would yield at average rates of employment and factor 


meabizatrton. Bothweconcepes haves been=eedescribed’ mores?fullyy in 


Chapter 3% In stock terms we use an approximation (being a 
twelve=quarter “moving*-sum) to the ~“cumulant of unintended 
PMvenvtorys accumudatton —-or “‘decumulataon. As+Longe’ as* inventory 


Stocks are” deemed’ to be’-'excess by their holders, downward 
pressure on prices will occur whatever the flow relation between 
current demand and output. We think the moving sum of UGPP-UGPPA 
moenore appropriate= than the “stock/sales “ratio” “used an’ RDXY, 
because the former ‘concept explicitly allows for cyclical changes 
Pues thes desired stocky sales* ratio «resulting from’.changes in 


expected future sales. 
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a Foreign influences 


Foreueneipra ces sand activity can influence domestic prices in 
several ways. First, changes in foreign aggregate demand may 
lead, through changes in exports, to pressures on domestic 
pricéss | Unless 9ithe Jenelevant characteristics. 1ofe= expor tUsiaraine 
different from those of other components of aggregate demand, 
thecey pressures minare Capturedy a hysmiheimeenerad measures of 
supply/demand imbalance described above. 

Second, HOrepoenweprices influence domestic final demand 
prices because of the import content in each final demand 
category. We have attempted to obtain measures of the landed 
Canadian price of the import content OLtrmeach expenditure 
category, usually based on some weighted average of relevant U.S. 
prices multiplied by the exchange antics. 

Thad; a number of domestically produced goods may be 
priced: other things sequal, tos Seompet.es owath imported or 
importable substitutes. Some other Canadian products are sold in 
world markets or in particular foreign countries, Orne ranre 
potentially salable in such markets. As well, thes ipraces of 
Canadian goods actually exported are naturally explained inypart 
by foreign or world market prices. Prices: of ecertainwgo0ds mused 
in Canada (such as the forest products components of residential 
construction materials) are also affected directly by the =praces 
available in export markets. 

Finakily; numerous other international links, especially 
between the United States and Canada, may lead to joint movement 


of ? proces. If Canadian © ares eS.) of innsis producing fom ithesr 
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national markets are under common management, price changes are 
more bikelyeeto, —bewamade ny? Sconce rt thane swhenyeproducers sor 
Seorresponding eeoods sinwthe twovcountriestare= unrelated: We do 
DoOrmedouptsathatwcas yoonsiderablesramounts) ofminternational price 
discrimination may occur, but once the related firms have decided 
Sumi necwappropriateranount cof s=thes edipherentials;eeany §esubsequent 
parce —echanges *Vare smore likely tostbe “eoincidenv (when (the major 
Girms soperate in both markets. If we employ U.S. price variables 
Gurectly sinscorresponding» 1Canadian “price” “equations “so! sas 0 'to 
reflect some of these ill-defined organizational links, we must 
beasatasfied that excessive importance is *notO “attached Gto the 
ao. prices merely sbecause "ofthe influencesofr >shocks “(omitted 
Wacrapleseacommon  =tosboth economies. 2lf wesarevucareful” -inwothe 
enovcewOL —einstrumental Avariabvles ; our. Ssimulitaneous® equation 
BorMatronwmethodmshould protect Tours parameter sy vestamavess yirom 


mrrsesOoriunOL1tbias. 


4 The influence of sales taxes 


One .RoLrthe Spotentialeeainss=fromsour adisagere gation vofsprice 
explanation vis  ithatiwe may she sablesto estimate the effects sof 
sales taxes on price formation. There are two main categories of 
sales tax) sao (Canada .—sathesmanufacturnersiisales, tax obeviedtby the 
federal government and the retail sales taxes levied by all the 
provincial governments | except the government of Alberta. 
Current-dollar ‘national accounts *‘expenditures include sales 
taxes, so Phax these#otaxés are esautomatically “built into the 


measured prices. Onlyfthe manufacturers! salesi¢tax) applies’ to 
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business investment and to residential construction expenditure, 
whereas different types of consumer expenditure are subject to 
varying amounts “of sbothsthe manufaciturens and the retail sales 
tax. 

The dependent variables in most of our price equations sare 
purged of sales taxes applied at the final port dof yoa kes gave gdad 
not attempt to calculate the impact of the manufacturers sales 
taxon sretatl «prices of, \gconsumer items; because we lack the 
information to construct an appropriate weighted tax rate and 
because there has been no substantial variation in the basic rate 
applicable » ito | feonsumer s (goods. Theeveffiects lotr the vatangnoen 
investment goods are easier and more important to measure, since 
production machinery and building materials were both ssttbjec Ge sho 
varying degrees of tax exemption during the sample period. ESeie 
k2 Sh. ao Gee) 

Thus the machinery and equipment price and the prices of 
building materials are purged of the manufacturers sales *tax, :and 
consumer prices are purged of a weighted average of retail sales 
tax rates. Purging involves division of the measured price by 1 
plus the @arekKevant *gtaxcerave measured as a proportion. Bf the 
independent variables explaining the purged price do mot? si:nekude 
the sasahes )atax. erate, this procedure implies that (ignoring the 
indirect effects) any change in the rate of sales tax «under 
simulation will produce a corresponding change in the price to 
the “purchaser. In all our equations we generalize this procedure 
so that the tax may lead to changes in demand that affect the 
eventual “price «to -thesproducerss Thiswpossibility sis allowed for 


by trying a distributed lag on the tax rate as an explanatory 
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MarvapLe 108 seach Epunsed= price equation. “ALthoughstheadynamic 
Dauvern yor sresponsesmay duffier sfrompriprice sto, epricey, in. most 
moanketSeewevawoulid yexpect thessumseof iweibghtis ton itthe itax variable 
jmedsured assasproportion) tosbe ;betweensO and -1. 

In the following sections we explain how the general factors 
eutlined above are depicted in our equations. We ‘describe «the 
SovamnonsSTeLOrmene smainedomestaceexpenditune tdeflators (inegsection 
Berroremthnesprices of <imports and exports ineseetion»s¢; and for 


the derived aggregate prices in section D. 


Be edDomesticubxpenditune Prices 


Heremavenrexplainge@the =sfequations seforesAfour yacategonszes Lpof 
SonsunpLtvonmm expendatuneyeahoun types 4c0f private investment 
expenditure iphusgatwoyirelatedgacqua tiions ~REor asthe gipErrcess) aor 
eonstructionetmatertals) privandsathree sccategories. of « government 
expenditures  Werheave until section D«the description of how our 
estamatecgof thexConsumer Price Index is derived afrom, the national 
aecountus sdeflatons os efor mosteofsthe ¢pricesequatirons “therstandard 
auroresoheestimatesands*the vcoefficientiofevariationsare ivery«close 
in size, since all prices have the base 1961l=1. Although most of 
the price level equations have very low Durbin-Watson statistics, 
me-estimation» toy remove the first-order sautocorrelation :by «the 
Hildreth-Lu technique did not affect these equations materially. 
All quoted elasticities were estimated by using the ordinary 


least squares coefficients and the sample means of the variables. 
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a Consumer prices 


The four equations discussed here are for the prices of=nons 
durables and semi-durables, services, consumer motor vehicles, 


and other consumer durables. 


PCNDSD Price of consumer non-durables and semi-durables 

Chquatdio nse) 

In this equation “ithe Yimplicit™ “detlaror is explained by 
normal unit labour costs, a weighted average of USS? prices. sand 
the retail sales tax rate variable. Normal unit labour costs (are 
defined as the ratio of the wage bills in mining, manufacturing, 
and other business, and in construction to UGPPS, and -enter the 
equatiomeeinn san sevehnt quarter lag distribution. The equilibrium 
parvialvelasticivy sof PCNDSD with respect to normal unit labour 
Costs. Tiss about b76. UoThe felasticityowith respect )to8thes impor: 
price, which is weighted according to the CNDSD *content™ Jof seaen 
of the five main categories of goods imports, isVabouvesLEly 
slightly below the likely import content in consumer expenditure 
on non-durable and semi-durable goods. The pattern of weights on 
the retail sales tax rate indicates that for an increase of one 
percentage point in RTISPM the purged price falls in the first 
two quarters by almost 1%, but then starts to rise again so that 
in equilibrium there is only a .2% decline in ‘the purged ‘price 


and almost all of the tax increase is passed on to consumers. 


Nlecoya 


LC pee te ChrOterCONSUMemES er vice sme GngquataOnmesice ) 

chs andes tisimconstructediprimariily fromywaserrater data, and 
Picts See Cheese wayyy foOurrrequationmexplains “its LHe VLose=Titting 
equaviioneis “based: onwitherquarterly wagevrate  (WQMMOB) athe ‘saides 
Pace CatioamilultaplTedas DY —thesmlascedy price aindex; and theathree 
constrained seasonal variables multiplied by the lagged dependent 
Varicbne sr nes coeLidcientiotws./Gaon thessalesttax  ratelvariable 
is high partly because most consumer services are not subject to 


the wretadgd “sales tax. 


ECMVeerrace sotmconsumerymotor vehicless? (Equatione7.3)) 

The nature of the Canadian car industry has, been changing 
ever since the Canada-United States Automotive Agreement took 
cErect. ting pthevimid=1960s. Under this agreement the removal of 
coset SONS atLOSHeanda parts tasw¥tied) Stomkcertain@sbproadmyrutesy tor 
production sharing. Two results have been the growing 
mavegcratvonm ofr rethey =-North=eAmericany autos? industry and the 
establishment of auto assembly plants in Canada by other foreign 
manufacturers. Oneof =the tannouncedtaimsihofe the wpact is lower 
Canadianiwcarc fpricess Howevers iteisghandseforgustto besprecise 
apoutaprice=consequencessbecause of the complicated structure cof 
mae industry and ‘the basic (‘difficulties “we eneountered in 
eonstructingettheyvpricestdata. Invourvattempt = torcapture the’ price 
effects of the auto pact, we employ the variable QAUTO used in 
the auto trade equations to represent the ginereacsing 
Rationalization tofethe "North American autocsindustry: 

Oursequation combines fay cunit labour costs variable, the 


merce = <ofseeuss. consumer durables (multiplied «by the exchange 
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rate), a time trend, the short-term productivity Svariabde;, “and 
the auto pacte! variable! already described. The estimated 
parameters show a very high elastucittiveswitho® resipecti  vosrnormal 
unit labour costs, offset by a strong downward time trend and a 
strong effect of the auto pact variable. These results may flow 
directly) fromaithe? qualityo? ofesthe basic idata;, but they may 
nevertheless raise problems under simulation. A 1% increases tan 
normal unit labour costs in the business sector has a partial 
impact on PCMV of 4% to 5%, spread over three years. The partial 
elasticity with respect to the U.S. price is slightly less than 
1 These generally upward influences are OTrLSset ; Ts. cone 
estimated equation, by a quarterly time=related srater “of@iprace 
reduction of almost 2%. 

Consumers’ durables: both cars and&other durables, aremtine 
only national accounts categories where serious attempts have 
been» “made ‘tousaccount” for “quality: changes<!| “These priecesmhave 
therefore risen less rapidly than the other national accounts 
deflators. If price adjustments for quality change are made 
either in a regular manner or in some other way unrelated! to “cos 
and demand forces, then the use of time trends in then price®feveu 


equations may be the best way of allowing for these adjustments. 


PCDO Price of other consumer durables (Equation 7.4) 

When the PCDO equation is estimated with a linear time trend 
along with the endogenous causal variables, it has a standard 
error of about ia! oe sensible coefficients on the structural 
variables, and a downward time trend (all else held constant) of 


.47% per quarter. This is offset by a high elasticity» (about 
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11/3) VOL PCDO with respect to normal unit labour costs. The 
Ch Cancale DI OOM CULV UbyE tevarrable thas ia modest impact, icine 
Chast Cciny | Of o°price bean? about) .17 with mMespectiit o7 thei ratioior 
actual to desired employment. The elasticity with: respect to the 
Utt - cCOnsimeniiediurabp les pr ice? immitap lied byecthe exchanger rat e,edis 
ao. Laster se slieoht ly morerahaniitne dinrecteamporteccontent), but 
the excess sre teasm days sce Xp La ineds iby. 3tbhe pricing oof, eidomesiie 
prodotti on tosmarchhanellandedipricel-of: amports. 

Thess *dastributeds wWagtion thes salestitax variable’ hasta ‘sum ‘of 
wemehissot Gir. 69); Sugpes Lanei any eunrealisticaliiyvie hash pDrances 
elasteacatyi ofl “demand by «consumers. The equation suggests that 
mie Tina pra cermrasess onivyee S27 for ar lipercentage pountisaneredse 
ime tols soesaax rabesce Rarmthotethe darfifaculiyein, estamatang 
Realistic. CoOciiacuentsson’ Lhetisalesi tax variabletarises’ from eats 
ero sesseappr oxi mati ons htog “a? “italien trends (iherisa mpl 6) correlataon 
between QTIME and the Almon variable for RTISPM is .94.) Taking 
moreEexpl Tocmtimecountlofr federaltsalesrand excises taxes*may help, 
imrnenre. Galsour theresa istGlitilesfvarvance: Ane vithe™ waxy rates 


applicablesto consumer durables. 


2 Investment prices 


PIME Price deflator for business investment in machinery 

and equipment (Equation 7.5) 

The equations forsmihe pureed pracesistdaniveni bys adictributed 
lags sont the» price of machinery imported from the) United) States 
UPPD2Aa timesithevexchangetrates “normals unit :laboursscosts; > the 


manufacturers sales tox srateyeappla cablers toy gmachinery: and 
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equipments: the corresponding U.S). pricesentering, onpaits Own) yiand 
a four-quarter moving average of UGPPA/UGPPD, the flow measure of 
demand/supply imbalance. 

The sales tax variable used here is a weighted average of 
that applicable to production machinery and equipment (about 88% 
Ofi- thes tstotal)i« and’ githat siapplicabl ei Rol siothere se machine myer 
equipment, chiefly motor vehicles. The coefficients on the sales 
tax variable show a significant amount of-wealienment, of] ) presvax 
prices » foray pivenvichange aniisales Waxiratves. The: slargettchanges 
ins the rates!’ applicable! to: production) | machinery and Vequipmem: 
(sée ©1285. 5 p69) © sively) this variable? a-isubstantial-amountaor 
independent variance and allow us to place more reliance on the 
resiuitines wcoctiacients:. Initialay avtkarce. amouUntetot Btieral a xen 
absorbed by sellers (about: half after ) two * quarters),5 (bute this 
proportion is subsequently reduced to 35% as new catalogues and 
eontracts) come Antowforce ain Later) quarters. 

The elasticity of PIME with respect tosumicte Va bours cesiiismmers 
about SNe spread over *fives quarters: aciconding? om ayiserd csmor 
declining weights. The U.S... price* multiplied ibys Athetmexchange 
rates hase assum ofecocfficients, equale toe. 55, sdigntiyv, tessewnan 
Lhesimportmeonitentmofial ih. However, there? * ass harasubstantiax 
additional ‘impact trom the U.s., pricetrentering. on Lis own. Since 
this *varitable* hasvan  unsignificant weight in theocurrentmquarter, 
it cannot simply be reflecting coordinated pricing decisions made 
under common management unless the U.S. national accounts prices 
reflect actual’ price’ changes von amore? currents: ‘basis’ = thane the 
Canadian statistics. Another way of interpreting the variable is 


tov assume “that: some of the®variance ian! prices*® caused? by’ changes 
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i PMaeseabpsorbedy by! the’ UsS .eexponters) offmachines’ Sto “Canada. 
This. WOlUsd amCaAuUSe MP eD2 i eivolienversialoneras wells asymultiplieds by 
nx. 

Themcapacity utilization Variable has “coefficients. “summing 
Home. common Mma Mtoursdilar ters movinehaverager ofs UGPRAY UGRRDNi This 
corresponds roughly to an elasticity of the same magnitude. The 
equlabpone as Gat whole fits: “closely, Withe ane RE2wor  .996eandia 


poertacaent ofovariation of) %54%% 


PinCm prices detlavorgtormaprivavesunvestMment ameresadentarad 

Consiriicts onda CEquationy 75:6) 

Both® construction deflators’ have the same equation structure 
mhesedeont thes costssofr dabour and®materials.) »This is consistent 
With the procedures used in constructing the indices. Since it 
Z—nardato define arunitiofr construction, ourputsandysinces elitiie 
marormationm |}has si been! ©collected™ onieibids: prices, Vthes national 
emcounts:  deflators’ for *“boths=eresidential. and. non-residential 
monstructione are’ \based* on» the? “assumption of a’ fixed ratio of 
pubput sosmaterialsvinpute (followings 1131). 

SuTree quatt#onmeschows? PIRCHI respondingye wath @ lagsi Sto the 
quarterly wage in construction and the price of materials used in 
residential construction. The elasticity of PIRC with respect to 
Maom materials®  pricesisen75,2 and! itras) abouts one~fourthvas? great 
math respect! to the wages’ rate. The difference between these 
elasticities is greater than one would expect from the composite 
DBS residential construction cost index, which has a ratio of 
Materialsy labour? input® ofo +6257 .375. Variables representing 


demand/supply imbalance do not improve the fit of the equation. 
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Thiists is o note sunprassine’, ("Since mhes: tat sonalt a ceOlUnlsem Cside nina 
construction praiceisseries is) based dime ctity= om Sic ostiw idavare The 


cjoererlenent: wh avariation irs abpowe le. 


PINKCA Price, deflavormeiormbusiness/ miivies Line ntti ions 

resimential KeonstRuc ton Eq iatatonga .t72) 

Thiss. ‘equation as* similar: to the’ /equatwon for MIRC excepr 
thatrranidtiterent, materials = pri cesamuindex Bais: Biisied:. Constrained 
quarterly variables: multiplied by the wageiirate are also ised 
order to pick up a small seasonal variance not» evident ain  PIRC. 
The materials price index thas about the™sameMcoed ficwentceac ene 
conresponding’y variable »an mthe « PIRCi hequation.? Tibtige Wier wage 
vVaraables, ins ‘PENRC) isp. muchsweakers mwitthea ‘coetinicrvemigr ecco iam 


Bali the <coetisiccenvivotevariationease) soi. 


PKLBa< Pri ceiif “thes nonfarm pusinesss invent onyeis Toek 

(Equation 7.8) 

The nationallaccountsiimplicit pracendeflators fords lanventony 
investment takes positive and negative values, large and small, 
because?i teas) obtainedmasttherratiowor thest@chanpessrun feurrent. 
and constant=dollarssistocks: Weve there fores) fo lLAows tes ei same 
procedure ine RDS calculatings currents d-ands ziconstanicdersag 
inventory) stocks, separately. . This. requires us. tos explajnerihse 
thea py prevce Oils the inventory sivock: Our equation is 
straightforward, utalizing a foursquarter,average=of UYUEPPA,UGEEDe 
the Consumer Price Index (PCPI), and a time trend with a negative 
ecoeffa-cient:. tos offset some’, of the: upwandy trendean). fCri.ge fhe 


coeffacsent=:0f variationtisé woe, 
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Tah ieee CMON Ndere tom nes dential sconst rictiiion ‘matersdals 

(aqua icont 7 2195) 

PNRMiger rac coevnidestt ore none residential cons tructaonsmater ial's 

PEqtatd. ona. 0) 

ther tirs tiistep ins explaiinings these: prices. ws 107 purgers them 
of their sales tax components. This** purginie- es process takes 
~ocountoOt, Othemmestimate athate754% off \the® pre-tax’ materials 
expenduitwme: fort | 1RCeids &on?)itaxabile: -atems:.« >The? corresponding 
Paoport1 One Torsanon-residentials constructiontmaterials a'sy.46. A 
Ponpor.1sonseaot e theie two? purgediseries( ands consultation’ withthe 
Pers hbiangcediagsram Usecdoins theiraconstruetiion: ) (138 J7 bipp.°* vaaieix) 
shows! that «the Sicomposition ofsresidential and non-residential 
Sonsuruction materials is markedly Gift erent. Residential 
Pons tiet Ole@ Sad Characvera zeder py. ea, Pmuchoy higher proportaon of 
Panberiandaiumbert products 42.62) )compared’ ) tor410.5% “an snon= 
Gbesidential construction) materials )sand abmuch? lower proportion 
Or more highly manufactured items. Fors? example, Oplumbine. sand 
heating,» electrical equipment, and metal products total 27.4% of 
maciwomt 1 almconst rivet ion materialss compared’? 09456575") Of. nNon= 
Beoidential_ Siconstruction materials’. Thus, although we tested 
symmetrical sets of specifications for the two equations, we were 
Pou supprisedgd.o. findeithatathe: praice ofehorest = products< exports 
[—dacas MmMUchlogreaters Ampact? onetheapriaceroferesidential* than’ of 
non-residential construction materials. Useroty thes export, price 
more =forest) ‘products aso justified ito the extent that*foreign and 
domestic markets are both available to producers. Even those 
forest products that ac: “note  enterre cons Tructionee directly 


represent, to a degree, alternative uses for forest resources. 


138 


The. -<avai-LabLe:timport) price series. didi not rardiin stnerexpranavion 
of. ether materials price index.) We mound) tthatemeuheimiderre emo 
aggregate demand/supply imbalance (as measured by UGPPA/UGPPD ) 
has a much larger influence on PRM than on PNRM. 

The major difference between the two equations is that the 
price s.0f6 mesidential sconstructionepmaterials depends onenorman 
unit. Labourwcosts,- whereas PNRM* depends ‘onwbothy unaitl. = labours wand 
unit capital. costs. -Mhis: differencemis reasonable,) since? ani none 
residential construction ericat er use isto madess tofi nveiy, 
manufactured materials. Thet-elLastiucijty of MPNRMeai si aboutee Oa 
respeciy to, unite labour costs=and) about) ~.O7- with Wes pec git of me uieise 
Capisial cos tisii«, The elasiticityrofs PRM wistherespe citritor unk lapeur 
COSstSa Sy abouts .i90. 

Lene tact’ Sofas both equataons sso ods awa thaco eisiaicie miticmoa 
Vardvatd on jof 9545 fore residential wand — BSosietortenon resmacmiaan 


construction materials. 


5 Government expenditure prices 


In. RDX2* «we, explain the separate prices forsanon=residentral 
construction ,and machinery and equipment expenditure by 
governments, as well as an aggregate deflator for nonwage current 
expenditure (defined -by using the wage rate as the) price index 
for wage expenditure). At present the investment deflators 
(equation. 7.18 and. 7.19) are explained simplysas* linear: function 
Oof.W the:corresponding,deflators: for privatevinvestment.7 Althougm 


these equations are adequate we hope to improve the specification 


Jee) 


by taking account of the differences in the 'mix' of investment 
expenditure in the public and private sectors. 

Government nonwage current expenditure comprises mainly 
services and nonwage defence expenditure. The deflator (PGCNWG, 
equation ©7-..17 ) is assumed to vary with the price of imports of 
manufactured products from the United States (PMMF12) and _ the 
Pace sols econsumer  *eservices «(PCS )- Dnés@espricdesmacnver vie 
equation with six-quarter distributed lags, weighted respectively 
by the proportions of current defence expenditure (excluding 
military pay and allowances) and other nonwage current 


expenditure to total nonwage current expenditure. 


C Foreign Trade Prices 


iit thisssecti onguwe Sediscusis rour 8 tspecification For the 
equations “for export and import price deflators. We explain two 
deflators for exports: One Shoreline sexports Horeallyrgoods a except 
uranium, aircraft and parts, and motor vehicles and parts) to the 
waved §sStates  %(PXNMV12)) ©’and theother “for exports “of Yall ‘goods 
Mexcept ‘uranium, aircraft and ‘parts; ‘and ‘wheat) “to other 
countries (PXNW13). The four import prices we explain correspond 
to the real flows modelled in equations 4.1 to 4.4 and described 
Pesection B of Chapter 4. At the moment price deflators for 
eeports and “imports of services; as well as price deflators for 
imports of goods from countries other than the United States, are 
epxorenous in RDX2. As long as these prices remain exogenous it 


is necessary to make some adjustments in order to simulate 
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appropriately the consequences of a change luineetheasperces at 
foreign exchange (PFX). Some of the possible steps we might take 


Are vOut Lined wanesectiron AgofeGhnapven 74: 


al Export deflators (Equations 7.11-7.12) 


The -tprice deflators for exports sare estimated in level form 
and depend mainly on a weighted average ofipedomestice Aprivcesr 
either U.S. or world prices, and the exchange rate. In equation 
7.11 final demand deflators for consumption of goods (excluding 
motor vehicles) and investment in machinery and equipment are 
averaged with weights that reflect the export: scontentes folimecacm 
final Sademand- cavesory. The price index for exports of forest 
products (PXFP) enters the equation independently. The 
elasticities of PXNMV12 with respect to domestic prices and PREP 
are about .21 and .63, respectively. For the price of exports to 
third countries (equation 7.12) domestic final demand prices and 
PXFP are averaged with weights osmef keciting« the eneLewarn 
distribution of the export bundle to these countries. The 
elasticity of PXNW13 with respect to this average price is rahout 
IOs 

PXNMV12 also depends on the price of U.S. nonfarm business 
product (PXBNF2 ) expressed ine \Canadian @ doaklars, ew ae 
elas tuenty (of cEapouteral?. Similarly, PXNW13 dis influenced by -;the 
price index for world exports of goods (PWXG), increasing by .4% 
for every 1% increase in PWXG (with PFX constant). 

Finally, current and lagged values of the exchange rate 


enter the equations for both export deflators. Il thoetsicaeeti ciisg 
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DOeKnow what coefficient eto expect “onsPFxXesince thectnet effect of 
movements in the exchange rate will depend on the weighted 
average otjthercelasticitiessof.demand for«different components of 
DOT Woe ds (ywel leas sthe relative proportion «of .exportsfpriced jin 
Canadianvdollars. |The estimated coefficients imply that with «a 
meena ecrease .fin-+\PFX, PXNMVI2 Sew ible fall aby weO py eatia te ly 81-O1Lr 
quarters have elapsed, whereas PXNW13 falls .31% immediately but 
Paenegradually increases, with the slightly anomalous result that 
Pomruetbime! fect @4ofeethesodecnease) Gin PFAw(acrevalbuationvof the 
Pmaanan dollarynistbonincneasesthekpricessof ftexports toy sthird 
eountries by about «135%. 

Both yeequatrons ofit welll, explaining i98z%cof theavariance sim 
meuivie and 97% of the variancevinMPXNWLS. "oThe "coefficients ! cof 


tariatiol Lor ethe two equations sare .sS% and s].4%; respectively. 


2 Importiwnrices s4GBquations «i alaa7 {L6') 


Mag sOpbavhegrourtiprnices of simpontsiorecoods giromsthes “Uni ted 
States is estimated «as ‘acfour squarter percentage change sin “the 
Canadian dollar import price divided by the exchange rate. The 
mar sindependent ‘variable in each®equationv*is the four-quarter 
percentage change in an appropriately weighted average of U.S. 
prices. Thes exchange, rate “centers separately insequation 7.16 
Pa plainine the (price index “forsimportssof manufactures *(PMMFI2); 
ead “the «negative coefficient sindicates"*that over four quarters 
mooeutrelb7s% ofsaany changer in the vexchange ‘rate sis offset yby “changes 


meetiveiics sedollan spriceupardstosU.Ss *producenrns: 
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Ontthesawhote ithe, test ‘statistics: Pormequations, (. loa womare 
disappointingly poor, salthoughyther values of the ic cei terenive 
imply that) 7theewequations “should ®Gperforme reasonably worlean 


simulation. 


Dy» Compositesrrice sindexes 


Imithisusectuon we tdiscusseihes Consumer’ Ghriices sindex:. the 
aggregate national accounts implicit deflator for gross national 
expenditure: (PGNE):, and thesimplicit deflator’ shore ours privaue 
sections outputw, variables (PGPP). We* ‘adso: refer vbrvef ty erosive 


implicit aApricetdetlator.fornecolVoDe 


PGPI) | fhe Consumer Price: Index ) (Equations 7 20)) 

This is. a base-weighted index: sso we explaineruaby tam ebases 
weighted sum: of “fiive national) accounts deflators..] The welscnes 
are determined by the shares of each of the national accounts 
categories, Jine stheo basket “of goods ipriced according toethe Chm 
The: equation fits veryrcloselyjewith a 'standard?= errors Of eeonky 
20026 on ia 1961 *base equalsto 1s A significant negative *constang 
tern, “and sawcoeffricient sof vls09 onetheisyntheticrEch! yaindacate 
that our ‘national, accounts: scategoriess. aremntooe aggregated au 
explain entirely the change in expenditure mix that has caused 
the Consumer Price Index to grow considerably faster than the GNE 
deflator over the last fifteen years. We have captured some of 
the seasonal change “in othe expenditure! mix «by including the 


constrained quarterly variables multiplied by the synthetic PCPI. 
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How welledoes “our ’ “set "ot “disagpregated "price equations 
pertorm “if account is*taken’of the "inaccuracy “in our equations 
for the prices of the PCPI components? To make an assessment, 
one must™’first re-estimate the *PCPI equation “over ‘a shorter data 
period; matching the ‘Shortest data period “used “for any 40t a5tie 
equations for the component prices. The standard error of the 
Porl equation -fitted *1Q58=4968) ais ~0024. Evy thes “equation Sis 
estimated over the same time period using the calculated rather 
than the actual values for PCNDSD, PCS, and the other consumer 
perce s@® ines CPL, = {the standard error rises to 0040. “Thus “the 
errors in the equations for the component prices are not. large 


Pour Offi sStiurbs thes goodltateof the, PCPIl equations 


EGNEMmE rm cCendenlatoretorsecrocs Natronal expenditures 

(Equation! 7.217) 

This price is determined within the model in the same way as 
memose dCLinedu’ ing? ther nationaleacecounts, =a1.e%. as) thes ratio of 
current-dollar to constant-dollar expenditure. We have equations 
in RDX2 for most of the constant-dollar expenditure components, 
made their current-dollar counterparts are obtained®™ by multiplying 


each expenditure by its own price. (oeemequation Sik 4.)) 


EGPRS Pracesdetiliator’for-erosse pravatesbusanéess=product 

EBquattonaa/cie28) 

TO. S obtain this @prace wertirstesubtract. trom constant—* and 
current-dollar gross national expenditure the constant- and 


eourrent-dollar amounts representing value added by government, 
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agriculture, and noncommercial institutions. RGPPSsyis then 


obtained; rassis PGNE, by usimpke division. 


PCSMVOD Implicit price deflator for imputed consumer 
services from the stocks of motor vehicles and of other 
consumer durables (Equation 7.23) 

PCSMVOD is. definedasas the « iratioecof kethe <current—doltanr 
imputed income series to CSMVOD. The numerator of the Patho, kis 
determined by applying the rates of depreciation and opportunity 
cost used in equation 1.7 (for CSMVOD) to the replacement values 


of the relevant stocks and flows. 
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CHAPTER 8 


THE OPERATIONS OF GOVERNMENTS 


SECTORS 9-14 


A Introduction 


Eheceoviernmentssectorsigot RkDX2econtain equations  sexplaining 
tie major revenues andwgexpenditures feof either ifederaly, tand 
pov nc tal Mmunienpalegovernments,; aswell’ ass iident ities: «that 
micied DeArthe ~tinancinesimpli cations: ofy-changes sim ithe expenditure 
Siremecwe ty saccountS sof =the satwoylevels toficsovernment. Our revenue 
Mita Pronsmoawe Abeer const ric leduto § fineludes sawheneversiposs ible; 
explicit policy parameters as well as an accurate representation 
wearne dynanive: behaviour sofathewrevenue ai temiunden«consideration:. 
mus , for most wof sour tax ‘equations we regress actual collections 
Sar aesy nthe ticarcollectuvors esiermies' thateisdenived sby /amudl tiplyine 
ae weighted average rate by an appropriate base and that is then 
Penusted sto s refhect:fipaymentasons. reeording lags (ay Istoriia 
Specification of tax equations in this manner has two advantages. 
Pars t:,; insSriconstructines ivr ressyvynthetircs htameseraces:. welicanr take 
mac ountL ror ithe lessentiivaieconprexi1 t resnofithertax structures | tihis 
allows us to indicate explicitly the relevant ‘policy parameters. 
Pacnnd.~ ative seri ternionvof an vappropniate: ispecufication gals: «very 
Sip Le <so the sestimated coefficient }should not..be ‘significantly 


carferent from 1. Thus the coefficients can be used 1B assess 
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the accuracy with which we have captured the relevant features of 
the: tax. 

The expenditure equations we present are of two types: 
transfers to persons and both current and capital Expendrture sol 
goods and services. To. “constructs “the * former “we "follow «the 
procedure employed for the revenue equations, using our knowledge 
of the relevant legislation and introducing the rates of Crarisnher 
payments as policy parameters. For goods and services 
expenditure, however, we have no hope Ofmdup icavanaaUne ata ein: 
analytical sstructuremot Githe “tax "andivetransier equations. In 
general we assume that such expenditure responds to the demand 
for government services and, where appropriate, toy reat ive 
DraCe St, credit conditions and variables that can be viewed as 
representing targets of stabilization policy. Sweh vequarwvons fare 
useful for forecasting expenditure in the absence of policy 
changes or for indicating the induced effects of changes in tax 
or transfer rates on government expenditure, but they Sclontain Sin6 
éxpliery  epolicy -tparameters. Thus. 'taltiernative *policiesiveam be 
easily assessed only when one has, One assumes. some > 64 Clprrors 
Knowledge of their future effects on different categories of 
goods and services expenditure. 

In the remainder of this chapter a brief explanation is 
provided of the equations presented in Séectorse9ul4er Thesreader 
ios referred to [298 and = "toa Yfiorthcoming /estudy el22i, fora 
discussion of the specifications adopted, alternatives that might 
be considered, sources of data used to create many of the police, 
parameters, and suggestions for forecasting the exogenous 


variables. 
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Bar Kevenies Equations: (Sectors 9-103) 


iL Personal income tax collections (Equations 9.1-9.29) 


In modelling personal income tax collections we distinguish 
between assessed wage income (YWAS) and assessed nonwage income 
(YNWAS ) sunices opheseliagtypes: offincome’ fluctuate differentiy; are 
taxcdeatiditterangeleffectiverssratest and® are "characterized “by 
different lags between the accrual Ofe 4“Laxianabalaty andthe 
payment of tax. Because taxes on wage income (TPS) are deducted 
aie SiS OUricie, a one-month lag generally occurs between the accrual 
Ofelexs anda tsi> collection’ Nonwage income recipients assess 
thenseivessvand, ypay)- theirs ®’tax9a(TPO)) ant quarterly instalments. 
Annual; values for YWAS and © YNWAS are ‘linked to corresponding 
sera cs@enne) thes) national accounts by means of annual regressions 
esirimavedatrom 1950 tolLl9es.. (Wer then defanerthe quarterly series 
fore YWAS, andiifor? YNWAS*in® equations 9SsStand 9.9! by)- applying the 
estimated coeriicientsZitfrometine Fannvaletrecressi onse stoe-the 
avarrerivag vaduese of fethetsindependentsivariabiles: A SimitaTr 
procedures iis yemployed nmtomagenerategual i} quarterly series. foriNnt 
hequation 9. 7jgathe numbertofitaxAreturnsefited. 

Exogenous spreading tratiossfequattons’9 7105921) arevused to 
eidocateyYWAS, SYNWAStand Nie tosfourebroadvincome classes; 'Gbased 
on assessed income (under $3,000; $3,000-$5,000; $5,000-$10,000 
and over $10,000). We calculate separate weighted average tax 
Babeseelor Geachysotfeuthese* iclassess a procedure enabling us to 
capture: the ;derreeyofSprogressivitytin the rate ystructure fain’ an 


appropriate way. TLhesgsassumpiiony »thaxt; in-eachiineome elass, 
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average assessed wage income equals average assessed nonwage 
income allows ss ) to split: the number sof filed tax sceturns tore 
wage and nonwage categories (equations 9.22-9.29). nae veaicnk 
income: -class ,~“for each of the “atecorves: of mincomewivne iunbermon 
tax. returns) is: multaplied by) thesaverage: develetof. exemptions tand 
deductions» (any exogenous: variables depending .onsid SeseteSiof policy 
parameters and the distribution of demographic characteristics 
among-ancome classes), and» thesresult is) subtracted™ from assessed 
income to get taxable income. Sets of weighted average tax rates 
representing Totaly eiederadls ataxs tbasicemeatax! ‘and? provdneval 
surtaxesse ©ares ~appliedyeto — taxabley ancomesemrandethe resubtiscmare 
summed across ineome: classesstorget taxvaccruals: on? wage™m income 
(TAW, equation 9.5) and on nonwage income (TANW, equation®9.6). 
inpadditiiony TANW) iiss adijusted® to takey account/ ofs'the diuwvidendeiivax 
eredace Sitochastics, equationse? thenie link) PPsa(equation 9eiyare 
TAW,-and TPO; \Gequation) 9.2): tom TANW. 

Them provineialportaion? 2ofe the personal Tancomesmtax gawe 
explainedariner equations oss. Province laivataxts isticalcutavedanny, 
applying prRovinetaleeratessa toms heretrederal baswes@ taxi, The 
federal government collects ‘the tax on behalfvof all provinces 
except Quebec and then remits the provincial shares. Therefore 
we assume a two-month lag between accruals and collections for 
alleuprovineess butpsQuebect#@ande7a8 }one-monthe Lag <for) sQuebhece: 
Pana Dilys havangvdeterminedeliPs, OLrPOtandeTPYPMeothe federale share 
ofethestaxv(TPYE) @isseivensas@astrestiduals (equationy924)% 

Although the income tax submodel is complex it enables one 
to estimate wquicklys the effects of changestineretative shares, 


income distribution, Lbasic. Mtax* rates?" federal tax*‘tratea, 
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abatements’ Uo Mprovinces ; provincial surtaxes, exemption levels, 


Orasvne rate 040 da Vidadend “tax credit. 


a Corporat ons taxsaccruals (Equations 19. 33-9256 ) 


Tovads corporavion tax accruals netwofyprovincial logsing= and 
Hin eeraxesm equa t1one9.55) saresestamated as®ea “function  “ofera 
werehieds rmarsinal> tax’ rates, tvaxabwrer = corporate: “profaws jandea 
qualitative dummy variable designed to correct the overstatement 
ote WVaxee lwabilaties  due.tol-the? use ofa weighted marginal rather 
pian anwerehtedwaverage taxerate.. Federale corporation’ income tax 
aceruauSmucqiat1oOns 9, jojmare.dctermined in agsimilar® manner “and 
Drovwincian Scorporata ons “ancome. tax aceruals are@riven- residually 
Gequardonn9s 56) ealaxable corporate profits. (YOr, “equation 9°54) 
anomecculmaALedsasmastunction .ofanatsdonals accountseprofats. (netror 
YECCBeand “ICAPLMT )@with@adjustments* for losses * approximated by. 
eyvelicals hand 4 trend® variables. “Qualitative dummy variables are 
used to measure the effects on YCT of accelerations (ECCA63A) and 
reductions  (ECCAGGR)@in capitaleconsumption Sallowances for tax 


purposes. 


3 Transfers from persons to provincial-municipal 


governments (Equations 9.30-9.32) 


Hospital and medical care insurance premiums (TRHPMPR) are 
estimatedisimplyias avfiunctiont of ‘alviweighted “average hospital 
insurance premium rate multiplied by the labour force, with the 


addition of a term representing medical care insurance premiums, 
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which, /.were;antroduced:).in. 3Q68.) .Thais sestimatwon vextendssmpomtne 
end,of 1969, .since the variabdiese created sttomw canturnerameaicanec 
premiums Was Sans teniticant whens vihe ssesibrmati on peraed was 
constrained .tovendsime 4068. The personal share of motor vehicle 
licences and permits (TRMVPMPR) depends on a weighted average 
hate, ofgitacence, feerrorm noncommenrncsal ~moator, vehicleses andirnes tie 
Humber s.0fs asvehi cl ese 2 (GU RM NCe). UKRMVNC » dis; defanedsquartentiy: 
Using the: coefficients, fromean,annualy negcressionmonsy the constant. 
dollaraystock of motors vehveles>  andelparitsm \CKMVe) jay wisthoeene 
unemployment rate added toss capture Cy clsicadt iver i-aits0 ni ean 


serappage rates. 


4 Indirect taxes and other government revenue 


Ghquatuons JlO2n = LOk 7a) 


Withithemexcepiavon”, off | excises a taxese and! =idittmtes GITEX S 
cus tomsaé, duti esmun(TLCUSH) >; fand. theis withol dines? taxyasGl Wise whic 
indirect tax equations presented in Sector 10 depend on weighted 
average tax rates mrandyguvariables: |chosen: #itoA Mrepresentag tie 
appropriate base. «Thus in the equation. for the) manufactuncus 
sales, tax Uillsh, « vequations 10.1 Wythe meneralegsales@tacesrame 
(RIISE.) is: applaeds tomeonsumerssexpendituress. ong eie00dst= sands the 
rates. ,of tax on bualdingimaterialss (REISER)? andyuonepreoductioen 
machinery and equipment: (RIISFME) are applied to .-investment» in 
non-resident ralwmandseresidentialwconstrucieion seand Lorinves tment 
in machinery and equipment, respectively. Thesm acta len rake 
applied» ton 7 investmentewingsnon-residentaala. consitrwet ions cuee 


REISFR#¢ (1004. 46g RTISFR)i= .Sdncespionl yinACGhre of sppreataxy, wi NRCeR ras 


iB ot 


Sib iec LPwslio* < ttiaxs similarly the rate applicable to residential 
CONS LriUe tions expends turceicpadjusted, tone reflect. the -efact.-that 
Cua (ae Olgmrthbattiexpendaturesy(mettof tax\aisataxable. =RTISFME 
applies only to production machinery and equipment (ab oUuTe3cS) aaot 
the total) and the remainder is subject to the general sales tax 
mabe. lhe ecoeffacient onsthe farstatermsingequation: 10.1) should 
Deomerccocqmtnang lee since Pthea®federalssales taxidiss leviedson the 
manufacturer's sale price whereas consumer expenditure on_ goods 
ineludess’ federal=and provincial -munici paltsales! taxes! asswell-as 
tnearetlallerkisemargin. [hemlowlcoefticientmonds thelmseconds term 
Noy eee Ce ACUCh TIL Oeansyoveres tumatesmofs thes proportion. ofetaxa pile 
investment expenditure as well as to the assumption that this 
Proporta Oni Seiden tealeifiory pubili.csiand: *privatesanyest ments 

Dhesretailimsales@taxy (Tl SPMeapequa tions lO0.41) tice a funietions of 
the weighted averacecomretaidleisales ys taxte rake Sands! consumer 
ex DendiaiUne fon eo0o0ds wdetilatedd by wd. OleRULoPMat olgyputye atte Onieta 
preatax libasis’. Eheje cocttacientamundsicaties? aithatereceptse from 
Poxese oni isiervacespands onmsalestrofeisecondhand “goods more” than 
outweigh thes et hectaw or) fexenpigen Lemsageinclhuded: sAnsatconsnmer 
expenditure on goods. 

mivetrcasolineg, targa nie CASP Me Simodel leds mint giequats ong 10%5% 
depends on weighted average tax rates for gasoline and diesel 
‘ae ok BP eCKoOPenous#erratiosasandacatineylithed numbexm hor scallions?» of 
easolinel, per) noncommercial vehicle (EGAS) se they number) ofSgaltons 
Cie diiesre i afosl7 penmi-commercvaddyvehic Levert DO)* hand? yithepestockss2of 
noncomnerc ialsitandi eicommercialj« motor. = vehicles. thes ustockss of 


eommerncetalmnotorimehi clessasteproportaonals iitiows KMEI) and pappears 
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throughout’? the model. ian? the’ form’. 0OO009S92akME.= Thiss relataonshap 
iss based on the annual” regression =resuits? describedvainet22., 

The business®*@share of *motor vehicvle® licences? and=permavs 
(equationv10. 6 )\Wircrestamated Vasmea’ eiuncivonl” of Mtihem s Loc kamen 
commercial -motor vehicles and a weighted average rate of licence 
feerapplacaple towsuch vehicles. 

Federals customs duties, (equation 10.2)9Care® asetiuncv1 on mon 
imports of -"goodse ‘'expressed= ani current Sd0oltars twittheeaunmny 
vVariabil ess tor reflects thesimposmi1oneof surcharges ine > LoGegaoGor 
the duty-remission programme of 1964, the Canada-United States 
Automotive Agreement and the Kennedy Round of tariff reductions. 
AlLatimem trend: captures sthe generalsreductieonsianrtariftiseovers ure 
estimation period@as well, “ase anyeVsubstituvionseofe funtaxedaw or 
relatively. Prehtiy. Wtaxed' satemsm for, 2o00dstlsubvects RLOomhi ere: 
taritifiso inv the amport mix.eelhe estimatedghcoetiicientsseandicave 
that, after full implementation, the Kennedy Round will result in 
tarittia Treductronsy ofmaboudnZo .. 

Excise “taxes: )i(others ethan’ the manufacturerswsaves staxaeand 
excisei duties arelatisimplerfunctionsof Seonsumer? expenditureyon 
goods, with a ‘dummy variable to capture the renovalyofthe, excise 
tax from automobiles in 2Q6l. 

Final ly;;sthe®i non=residente withholding’ tax? (equation 1On7jgws 
estimated as a function of dividend payments to the United States 
(MDIV$12), interest payments to the: United States: (MINT$12), and 
interest and dividend payments to other countries (MID$13), a1l1l 
measured net of the tax. These three variables: have been:added 
together in the equation and the coefficient implies an effective 


tax rate of 16.79%. ‘This As somewhat ‘higher than the javerage 
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eiihectivessistatutory) nate (about 12% in 1965), presumably because 
we have understated the true tax base by Olean seisuichit items» (as 


royalties, management fees, etc. 


C Expenditure Equations (Sectors 11-13) 


at imeanisienrisy tom persons) (hquatdonsy 11311-1116) 


Wiwved tote Stthe? Sisixt mequationses ini siSectori sais are! devoted: tio 
explaining the operation of the Unemployment Insurance Fund. The 
number of persons enrolled in the fund (NINS, equation Les *:.)) Seats 
related: “tots paid) “nonfarm Semployment) and) the’ number of persons 
unemployed, > with dummy variables to capture’ the increase in 
coverage in 3Q68 and the extension of coverage to agricultural 
workers, an’ 2067). Thieseideclinne iin ae thesmenumberi)enrolled = aster 
proportion of paid nonfarm employment, LiSeetdUese® Parts ys abo 
increasing per capita income (which reduces the proportion of 
employed persons eligible for coverage) and partly to structural 
shiftist ani ithe ~ labour tforce® bet weenie covered and uncovered 
occupations. For example, expansion of the health and education 
industries an Swhich? .nosit employees” are uninsured reduces 
proportional coverage. Equation Pade , in which the number of 
claimants (NCL) is explained, depends on the level of enrolment 
ie eethe fund and the number’ unemployed. In equation 11.6 we 
determine the number of employed contributors (NEMPS) residually, 
Bnd) inl turns is es ithaseta pure: tolvexpLlain® the: flow! ofs* contra butions 


antor the? fund !(TUIRESYequati'on? 11.1) <8 Benefit: ‘payments <‘GTPULBF) 
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ane explained ssn sequation: lile2 byetthe umbersofecladmantcwan ama 
weighted: maximumebenefit ~ rates) (ERUIB) 2 whuchagis= tarnmeeuspi cast 
DOLLCY AVar tba blex 

Inwequatiion ll ss swerexplaine the portioneacihpeinterest mpaymentus 
onwathe, federal’ publacesdebt” sthat sremainsaiiver vexciludingsoucn 
payments as interest on’ pension funds, oni nonmarket Jissues “held 
in government accounts, and on Bank of Canada holdings of federal 
debits These sexcluded fb payment sm | ELFDMES))* sine@lgGsa amnountedure 
about S535 20fetotal rederalginterest. © paymemts. The remaining 
payments are explained by the end-of-quarter: stocks of Government 
ofy sCanada eidirect market. issues <GLCBE)i,witreasury bil lsnGlLGrTEne 
and) Canada savings, Bonds) «(&GECSB)> "each weighted by an 


appropriate coupon rate to develop a synthetic interest series. 


2 Current sexpendtture “on goodismanduser vices BSectors Less) 


Thisvexpenditure as disageregateds) intosiwage: ando’ nonwage 
categories ‘and a the “wages~ expendi tune) ifs furthered ivi dedeimto 
employment and wage rate equations.» Explanations of swage »rates 
and employment are given Separately for -federal sand “provincial 
municipal public administration and defence (exclusive of 
military pay and allowances) categories, asvcrmwelily fbastitfor 


elementary and secondary schools under municipal control. 


Peli gfederalwexpendituneaiehquations shes Sees) 


Demand for labour by the federal government is estimated in 


ratio form, with employment per capita (NGPAF/NPOPT) responding 
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to real personal income, relative prices, totals population “and 
the unemployment rate. 

The relative price term is defined as a ratio of the price 
OfieahapOurme (aay iidex Goreethe. quarter ly Wapesratve “including 
Supplements, withe=1960=1')-Stomethe= fprice of ‘government nonwage 
current expenditure (PGCNWG). Although we (‘expecta “part "of 
nonwage current expenditure to be complementary to employment the 
SuUbSs~TItupion “effect. appears to dominate, “as the relative price 
Derm emen ters fiwith Wa “negative sien “~andieta it=valne “of lasers 
Employment per capita adjusts to a change in relative prices over 
Gmeperiod sofserour = quarters’, “swith "an “equil brium Chas tucity sof 
about -.6 (evaluated at the sample means). 

The level of employment per capita also responds to changes 
in the demand for government services, reflected by real personal 
imcone | andl population. Although the pattern of adjustment is 
mdentivaletor both these variables employment responds’ more 
rapidly to changes in real personal income than to changes in 
population (three years as opposed to five years). The 
equilibrium elasticities of employment per’capita with respect to 
Vive Ci-lveandes NPOPT @vanen = 107 Gand), 79. sirespectively-. Phauss. -ist 
population increases by 1% with real per capita income constant, 
the ‘level .of employment will incréase by’ .28%. The response of 
employment to changes in real per capita income varies directly 
with the change in population. For example, if per capita income 
increases by 1% with a 1% increase in population, NGPAF will 
imerease: by -about = 1935e5" ASsimilar Ancrease in per capita income 
Wothira os Pinereasewin population aimplies="an™= incréase of *V/apout 


1e-6S% 2 Te ONGPAP’, Finally the level of the unemployment rate 
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affects NGPAF,; indicating» policymakers” responses | stolsvariatwons 
ins an amportantetarget of vstabpalization,polieye 

Thesr federal, governmenteaquartenly @iwage erate tl SaWwOGRAE jms 
assumed to respond. to the average level of wages in the rest of 
the economy (WQAXF). Insequatwvonal2. 2, -estimaved wing hogarctnmic 
formy+the: indication is thatewoaGPAF vadijusts to GWQAx ha eovermran 
eaght-quarter. periodyrawithecan sequil pbriumeselkas ici tyieo fearon 
eek Oss The magnitude and speed of response vary seasonally, as 
well as jwith ycurrent -and@pastuconditions in* the labpoun market. 

The federal wage rate and employment equations perform 
reasonably «well. -A regression) (1057=4068) of@guthes §actualmewa ce 
bill on the calculated wage bill has an estimated coefficient not 
Senta cantly odufifierent™ from ssl sO anvkBe tofes. 9S andea. standard 
error of $7435 million (or 2.4% cof the average quarter hymval weir om 
bhe swoce sb Wine 196.35) 

Our (explanation of federal current mnonwage, expenditure 
(GCNWE,,. equation 12:3: +has tsomessatisfactory sefeaturnesi;s although 
the» ostrongelye significant stimesevurend emakes: Ethemspecustucatinon 
suspect. Ideally, «)wensshouldeqvike: *to=s:-define=-.curg dependent 
variable net.,of capital” consumption - allowances) * (CCACFS) rand 
defence nonwage expenditure, both of which are included in G@CNWE 
in, gthesnational accounts. @ Weahave note yetapecneab lento sobvai mers 
data series for defence nonwage expenditure and we suspect that, 
throughout... our ssestimation ssperiod:, the ; downward... «trend sin athe 
dependent variable was due to a rapid decline in this category of 
expenditure. GCNWF does respond positively to changes in real 
personal income, buk ‘the, magni tudey sof “the ..response sseens 


extremely strong with the equilibrium elasticity approaching 4.0. 


5:7, 


Although iwe suspect ethatathe coefficientson YP/PCPI and QTIME 
are both too Large ~because of the high simple correlation between 
them +(397), attempts’ to -respecify .~ the equation to reduce the 
cOulineanityewene not successfull. Slhooking -atethesbrigchters side, 
however, the equation does explain almost 90% of sthe variance in 
nonwage current expenditure; and the relative price term, which 
Penrormed= Som well inthe N@PAFeequation, «enters here also; this 
Pane wabiniean re qwithibriumrel asticity, of ,ascl itt Ler tower: o-. 5. In 
Sado nmIGCNWE srespondsiquickiyie wand fairlyustrong hy; to! changes 
in the unemployment rate and to expected rates of price change 
GECP ICE): inier el asitiveitine swpoft) iGCNWEosewithierespect = torthese 
man Se Sorters Labid Zab on spolicy anew: 4Ateand si—.:22 ; respectively. 
Although the equation wash | DLO baby es er vereator es Short=run 
MOmMecasuine PULpPOSesS Tits mays awellwrproduce.{ curious: mMeswikts in 
DOATuC Ya Suma tion's’. And since this category of expenditure is 
melatuvely ilarice sithesrmeanys quarterly® values sofe; ithe: «dependent 
variable over the period -fromrlQ58-4Q68 .is $238.5 million) it may 


Der pew ler serum texorenous stor manysotmour sexperniments. 


Picmenrovineval=mnunicipalmeexpenda LunemGhqua ions aks). Pals. 4) 


Over NOODOOf ‘the evariance in provinctalbsmunicipal employment 
PNGEAEPM, ‘equationnwls.1) *isi:expiained. by.’ reabdepersonal jincome, 
Belakive prices, Tenedith conditions, sand avvariable constructedito 
reflect the budget constraints facing fiprovincial-municipal 
governments. Recent’ *studztes. “of Astate and Sbhocal. .government 
expenditure in the United States have emphasized this constraint 


and attempted to model it by including an appropriate income 
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variable, adjusted to represent a revenue base, Til) = sb hers 
econometrrc specu uc aeons, olor car. TheetcoecPrhichent: ) on eeclniss 
variable Vis “interpreted as reflecting ’a ‘compromise ibetweenstine 
bevel of services demanded tand «thee slevel tofi_ "services eapun mac 
officials think it _—possible *to supply “with a-giverm revenue base. 
One ‘problem with thisi*type ‘of “approach sisi tthatiethe **relatronships 
between total revenue’i%and “*the revenue "base. are not explicitly 
spelled out:\vand (so -ititissnot possibe svowtsinulate = tdirect ky Ssthe 
effects! on). Yexpenditune tof anchange fintthe budget constrain uedue 
Fo “change esi eimn “Cax erates’. Since for RDX2 we have developed 
detailed “equations relating different "revenues “to “appropriave stax 
rates “sand “bases, “we =satcempted “to i wsel® ithits: | fintornationmeace 


construct a variable “that "would capture the bud eety tconstraine 


confronting provincial-municipal governments. The variable we 
ehose, defined as (YIOTPM+GBCPPPM)\/ (YIOTPM=GBALEM+GAGRM IF 
represents Che = VpLropOr 1 Ora cone emtior a) (national wiaccounts ftand 


nonnationalsaccounts)) expenditure that ican 9 be financed Stwithour 
recourse) “Uo ethewscapival = onarkete. Theselasticity tof NGPAPM Ges 
about *.2 witmmespecth to this svariable “and "abouts 1) sliwitrirescpec: 
to real personal income. My aead dist ron creda Condit Gi se 
represented by (RABEL-RABELD)/RABEL and RL, affect the demand for 
lapounr. The" elasticity “of -NGPAPM<with respect “to *the’ Wone-term 
interest iraveriseabout —.08 siwherneasma (ole) fincreasemgim | (RARE 
RABELD)/RABEL, which is the variable we use to measure the 
availability -oneceredit sernereascsm athe level of employment by 
about OD hs Finally, as was the case with NGPAF, we found that 
the demand for labour by provincial-municipal governments was 


sensitive “tororelative:) prices. Ine Vir tuallo; Afaiiee thee pecic 
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fications tested the relative price term (defined analogously to 
that used imnyre qitataony selieisas) wass stronglyxsienificant and’ the 
price elasticy of NGPAPM never varied much from -.5. 

Equatd onyaia 5.256 (whichetistdusedamtoy!l explain «the average 
imMartermly “wage irate wtWOGPAPM) ss sv sSimittarssin structure? ‘to 
Pduat LOntel2.-peeAsrergressionbofsethe actual wags’ bidd oneithe wage 
Petieecaiculated) fromerequatdons 013.1) 4ande13..2s overnthes period 
1Q58-4Q68 has a coefficient not significantly different from ils Ogs 
Pier beomorg. Jy andgaastandardverroryof $5.9emid Mionye(orh 147k) “of 
Uheraveragesvaluevot theiwage: bild iny1968)). 

Provincial-municipal current nonwage expenditure (GCNWPM) , 
net of capital consumption allowances and medical care insurance 
payments (equation 13.4), is explained primarily by real personal 
mIcOoMe: Bandyerelativenspritce'’s< Phew edasticchity: ofsrGCONWeM ewath 
respect to relative prices is about -.43, whereas the response to 
changes in personal income depends on the borrowing requirements 
CoanvnCaprovinceswmandsy fmunicipalities mrelativer ; to \their-=mean 
POTrrowingirequirnementssover whe estimation: » period: [iecurrent 
poOrPoOWwang! requirements sequaly thedr »averacemelevel wthen-. aid 
increase in YP/PCPI will lead to a .5% increase in GCNWPM over 
fFournsquariteris:. The change in the seasonal pattern, represented 
by the) interaction of constrained quarterly dummies with  QDSEAS, 
mcedcuer, ooydifferaneesseasonall*patterns: sin: the-~ provincial. and 
mMunicapal, serdes andthe. relative». predominance of provincial 
expenditure inh vehe: Gootaleatter> oes . QDCENT is a dummy variable 
equalrtoy, lO,an the-period.3Q66-2067. and~ «zero... elsewhere. The 
Rousonaleratiorpythes aneducronxof ODCENTwa s. notyelear,/althoughethe 


usefulness of *themvardabil esrcsobivi.clsi. im tine Mf our .quvartiens <=. in 
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which QDCENT takes nonzero values, GCNWPM was about 45% higher 
than“inithe* preva ous’ fourt quarters. andi aboute2oczehisners ethaneagen 
the- following -fourt quarters. Since |GCNWPM is calculated asa 
residual site is*virtuatiyvimpossible! Losvexplain. Gwhy se thiseaburce 
should have occurred, but we suspect that the increased 
expenditune? may? have Sbeen= *relatedrsto Canadian centennial 
celebrations)’ particularly ~tovaneaccelerata onrinerepai tse tosine 
provincial) andumunicipalfeinfrastructures so Theleffectsof eQDCENT@as 
to increase GCNWPM over the period from 3Q66-2Q67 by about $248 


milliony*ori27.5% of what ittotherwiseowould haves beens 


Equation 13235 “explainings* ecmploymentaranneetementary sand 
secondary schools under municipal control (NIS) as 
straightforward. The’ teacher/student ratio depends on real per 


eapita*personal income, "the number of®students,- theechange ving tine 
number of£*studentsy the long-term interest rate, tandathetleveteor 
provineoial® -grants*” per student to municipal governments. 
Equilibrium Pelasticities of the  ratiovwith’ respect ototthesinconme 
and? téerants Variables sare 20m and. ss Lik, respectively. The 
interaction’ of° the ceefficients on*JW(NPOPS)® andvJWi JLD(NPOPS )s 
implies that av l% anerease insthe™ number+ of &’studentso enrolled 
Will *causSe “NIS to - increase’ by®.12°in the current. quarterrandeby, 
about .07% in each of the succeeding twelve quarters. Thus? (ia 
equilibrium ‘the elasticity’ of °NIS*with®*respect™to NPOFS Ts@aboug 
-95, implying a Slight” increase in’ the student/teacher*’ ratio wita 
per capita income and grants per student held constant. “Finally; 
the long-term interest rate enters significantly "and? with’ =the 
appropriate sign’: the“interest- ‘elasticity*ofr school employments te 


quite low {about ~.04 spread over eight’ quarters). 
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Attempts to explain the quarterly wage rate cormespondines sto 
NIS were unsuccessful so we have decided to leave WQISM exogenous 


for othemtineLbeing . 


53 Capital expenditure on goods and services (Equatitonspl2 .4 . 


350, led ..6)) 


fHeserecen im (mayjoresrevision® of 2@the nattonalsaccounts 9110) 
provides consistent quarterly time series for fixed Cap istaet 
formation by governments. Wes@navegeused /Mihis cinformation ste 
develop equations explaining investment in non=rnesadentral 
construction by the federal and provincial-municipal governments, 
disaggregating the latter expenditure category into expenditure 
On sCOnstrpuection sof ,~elementary® and!’ isecondary .&schools under 
municipal cont rot (INRCSM) and Ons Others non-residential 
construction by provincial-municipal governments (INRCGPM). Some 
attention was devoted to modelling machinery and equipment 
expenditures, bats, in-Svieéwasofadthe trelativelyismall .anounts fot 
moneys involvedvands thetslarge*>“numbéer ‘of ‘coefficients *cin® the 
preferred structural equations, it was decided to leave these 
Caregoriies Rexogenocus stos.eRDK2? However, some’ fequnations® for 
government investment in machinery and equipment will be reported 
rm be 2c. 

The basic model we use to explain government investment is 
a flexible accelerator model of the type employed in RDX1 [18]. 
Current net investment is assumed to depend on present and past 
valuessofeta . gap iubetweens desired and’ actual Capitals “stock, 


Variables «designed. to \eapture. the reaction of investment to 


GZ 


Variationsstn,~polaeyatarzetsiorecreditgconduitaensgentbermsineariv. 
Thesesvariables areuspecifiedsin indexesform+so™thatestihevyetahteecr 
the dynamic ..response. jof investment » butwin equsmtibrium become 
erhectively absorhbedeinwthetconstant suern. 

Equation, 12:4, 2iniwhichiwe «explain »federalexurinvestment. «in 
nonsresidential construcvion (INRCGE)), is estimatedein permean tia 
form. Real per capita personal income and population determine 
the desizredspergacapita sstocks- ofsm nonsresi#dentialmaeconstrucuron. 
The sestimated «weitghts) ,on these vvaritabhes -aretconvolutraonseon 
three .separate weighting patterns representiangathe way  iniiwhick 
past evaluesmsof the varpablesmaffectutheadesirned tcapitalgetockm 
thenextentotolwhi.chyawecivensyvyaluen sofarthe tecap iy resu hsm 
deqisioneytos Linvest) afwhiecheitstassumedetosadepend .onigthemnelharaon 
between past sand current values of the gap), and the tresponse. son 
Investment. soublay sito sageivienwdectsiToOnweEo Finvest? The estimated 
coerficients imply  thatein=sequiltibriumni ethetyetasticatyeeoteerne 
capptalieestock  issaboute. 63iiwithgrespect to jreak «personakt sneome 
and. 2a boutea.oGuwatherespectelromepopulavion. Current and lagged 
values of athe fratiocofi.asfoursquartervtaverage: ofethesunemp hoymenr 
rate tov*a twelve-quarter averagevof thesunemployment rate enter 
the .equattonswithenpositivemreoefideaents:: indicating =tha te sthe 
response to a given gap will be greater when the current value of 
the, unemployment: rate esis: hisherelative sto «past eva rues. 

Equation, ‘lon6eei1ns whichaewe! «explain le INRCSMAisdsimila mate 
equation 12.4. The snequtlibrium telastbicityysohiethe sstockpscs 
schools +. is about -908 with respect. to, reabipersonalsincomesand 
about 1.66 with respect to the number of students. The )«pattern 


of respanse to a gap between the desired and the-actualastockvor 
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Schoolseas afrected*bytthetilevels of Erantsretromy  provinees* 26 
municipalities. 

For the nonschool TOE omer te a OL provincial-municipal 
governments (INRCGPM) we were unable to deévelopeeay Satistactory 
specification "thateineluded the erfrects! of@the lagged stock. We 
finally chose a simple accelerator model, based on the assumption 
EBatpethen i stock of Capital provided by provinces and 
municipalities is in part complementary to the stock of all other 
ResPaent ial and non-residential CONStLUCHEOnS and’ Nin tpary 
dependent on the level of real final demand exclusive of changes 
mnigethas “stocks The short-run response of INRCGPM is affected by 
Pres budeelacOonstraint -of provincial-municipal governments as well 
asmtrhnemrealllong=term anterestarate.: But again we have specified 
Eoescevarwables ine index ttorml fso*fthat. “in Cquiti bDriumesagross 
mvestmentvevaries Ponly=Vine@response sto ChangesSinvthe tstoeck of 
ouher?’ ‘residéntial vand “non=residéential Coustrueiaone Wach {fan 


erastv ire rly Sofrabout ©3435. 


D Changes in Government Asset and Liability 


Aceounts (Sector sl ) 


When specifying the (transactions tof othe DUbITessectoreit We 
important to make the links between expenditure, taxation and the 
pattern ofegovernment "financing vastexplicit as “possible: Only 
when these links have been adequately specified is it possible to 
take proper account of the interdependent nature of fiscal and 


mon¢kany policirves, sand'thesapoertroliocefifects of “different sipobicy 
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choices. Sector ¢l4as.contains alnumbertofeaccounting adenitutses 
that describe’ these links’ as well as” some’ *™supportingivsiochasiac 
equations. 

Lnetequataonse i i4n6-14.8awexdetanewthe nétenationaligaecoumts 
DOSIt#on? of he the! federally feovernments thet provinecialemunicipaL 
governments; and “hospitals,urespeetively.> Equations 14°. 90yvisPthe 
Ldentity equating total® sources and-uses of funds#tf ore thertedenar 
government. Anytnetsuservofefunds-not financed -byfanvincreasciuin 
Governmenthof Canadarydirect marketmissues (hGBF) Ror a decreaseaum 
government)” cashh *balancesss(DDGFE)lewills* Leadi°torean auvcmatre 
increase*in themstock of treasury =bilis. The+difference= sbetween 
corporationswtaxes® Secruedumeandscolréected4 = which istanginpocrtane 
use of funds, is determined endogenously, since TCCF is explained 
in ,equation 14.1. The specificationeof this bequataondtsmsentended 
to’ capture (actual “paymentupractices assset lout” “antevnelenerevare 
legislationyscand Mis wdescrivedsingssomerdetanl” 1ntleehseapp.-(e2ecen 
GAMIS;-which’ is an "exogenous variable. defined tsresiduabivyesn, 
equation 14.9, represents net changes in federal-assetwaccoune. 
excluding advances to the Foreign Exchange Fund. We intend ~to 
disaggregate) (GAMES ?-Tto «<avgreatver ‘degreevas i tebhecomes worthwhive 
tovtocus on) changes® in epartecutarerasseta accounts: either by 
explaining® them’ stochastically or using them’in the~explanation 
of otherscrelatzonships For e( hopetulby jbo th. 

The gross" 'borrowing requirements ‘sof *provincial-—municipae 
governments (GBRPM), as defined in equation 14.11, are used in 
equation 14.12 to determine the stock of direct cand’ guaranteed 
bonds “outstanding < We “wevteht- othe /-residentsheld svocksiot eax 


government bonds by a market-valuation ratio CPLGEIs equation 
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14.10) and the resulting market value (VLGB11) enters the private 
sector wealth variable. (See equations 18.3 and 18.4.) As well 
as adding directly to the stock of wealth, VLGB1l1l is used in the 
creation of our series for permanent nonwage disposable income 
(YPDNWP) and revaluation gains and losses (YKGP), which directly 
influence consumption behaviour. 

BEGhetis sadawetehtedatavenage ..offmefiedéralsgand provineisal- 
municipal valuationet¢rnatios;” whichteane themselves weighted 
averages of stochastically determined valuation ratios for each 
of the four maturity classes of Government of Canada direct 
market issues (equations 14.2-14.5). PLGFI1C, PLGF2C, PLGF3C and 
PLGFAC are weighted bythe ‘proportion. of total  resident—held 
Government of Canada direct market issues in each maturity class, 
and the results are summed to get an aggregate federal valuation 
rabiocwelhis ratiovicathen scahedibyekWLl,. which. represents. the 
proportion of resident-held Government of Canada direct market 
issues to all government bonds held by residents. Since no 
breakdown of the maturity structure is available for provincial 
and municipal bonds we assume that such bonds are issued at 
regudar) intervals swith». anpeinitial term.to MatuRmity 7Or.i11ceen 
years. This assumption gives rise. to the constants used 716 
weight PLGF1C, PLGF2C, PLGF3C and PLGF4C in equation 14.10. We 
then scale the provincial-municipal valuation ratio by L=EWGY.. .in 
order to calculate. PLGI: 

Finally we should comment on the specification of the four 
valuation ratios modelled in equations 14.2-14.5. The data 
source for the valuation ratios is an issue-by-issue analysis of 


Government of Canada direct market issues outstanding at quarter 
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endvy~_fromutloso 7 aforwand,. However, rather than attempt to relate 
these ¢pricesindices ominteresteratesein. ag@cenerad, ways we used 
the same data to derive weighted average coupon rates and term- 
CO=mMnaturityevariablessform thecfroursmaturity classes. Givény *this 
information and market yields generated elsewhere in RDXK2, we 
used._the, general .formula for the presente valtiess dfs ta °9bond eewi0n 
semiannual’ coupons payments to»sgenerate synthetic price’ séries. 
These -seriessweremethen Sused itas” regressors®linsloury valtuatiiog 
equations. Evalvwated “at -*the“sample means y*the. G€lasticitizes cer 
PLGEIC,. PLGE2C, PUGK3SC; “and PLGF4¢C with*respect to‘ SthévGrerevane 


imberesPeratves -anreup VOSS sun el Gt eaeco sand 260, Rrespeabivery. 
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CHAPTER 9 


THE FINANCIAL SECTOR 


SECTORS 159-18 


A General Outline 


The basacestructure ofsthelifinancdal’ sector is’ Soutlined «in 
the flow chart below. This structure differs in three respects 
from that of a more conventional model in which the short-term 
Interest eratewis determined by the interaction of’! a®‘money) demand 
function with an exogenously determined money supply or monetary 
base. Pirstie -thesinterestiratesisetrpeated.as  sthes primary target 
of monetary policy and is determined by a central bank reaction 
LuncHio ns. Second, an attempt is made to approximate empirically 
ebeweesteOlTecapi talgyortathemesupply erpriceunotraucaplralm ase an 
important determinant of investment behaviour. Third; the role 
of the vequations, for bank assets and lidbilities inthe model ‘is 
prowmanilyertodtideterminém themsnatiol of earning liquid assets to 
total hank assets; twhichmis "then used tase tas admeasure “sof” \eredit 
aver laba bk ty. 

As indicated j=by-the-flow chart? the-structure of the model 
1s almost recursive. The short-term interest rate, determined by 
the reaction function described in section C DeLOw. TReecds, —1nt 6 
the market reduced-form equations for other interest rates in the 
model “described  an=ssection) “ES*ands4determines the-demand’ for 


chartered bank  laabiilaties:, real capital assets, and the 


SUPPLY PRICE 
AND 
MARKET VALUE 
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FLOW CHART OF THE FINANCIAL SECTOR 
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Papel pvese OLEenoOnebankEeshinanctalteanstrrutuons. The demand 
Minveerons CloreiPinancialrassevs sare ctreatedbinsthe scontext Sof” ¢a 
DOL Io Divo model estimated Simultaneously andggsabsgect. to 
CONS USVenmcy COMMS Uradits LOnmr the sicoerficients ;iras  vdiscussed © ain 
Seetivon? $B s EiavViewsokpthe fwidehvarianoce sin  “thetimarket value tof 
Boabecaproeake@the sfimarkePaafore (this prpasSseterisgsspectiiited sass ta 
meagucedsroumqequalaona(outhinedsingsechionTF ) cutside ftheusenéeral 
portrobio jmodel 3 

Rae demaudaefortbankhbkiabilmives determines thelsrzepofntotarl 
bankhassets and thetvolumejofecash reserves ‘thatomust becsupplied 
hoe achirevetethe ’ fintenesteratestargetsyulhesegvariables dinnturny 
Tecetherowithethe demand tor “bank ileanss; determine /bthe  aquantity 
Cpascarning kiqgtid “assets @@and: “the | #é¢arningselaqurdéassetrrat io 
(RABE See bhicolatlrensvantable foeds abackaerntoyAthe gademand. “for 
bank loans. In eadditbon; the yrate ro ‘snowth roftbanksloans sis 
assumed 4to sinf uence asthe Yecentrah bank's tinterestrrate itarget wand 
Paenefore, Leedse back Tto %ethewreaction* viunetion. = Whuspsetcor 
equations is discussed in section D. 

Anwaaditvona Pelinkewathethemnrealrsecior =1ssprovided “by the 
demand= ator deposits “fin tnonsbankthinancialeinstitutions;, whieh 


meedserintomrhe MOnveare warket. «slnis “isadiscussed in section? 1G. 


LO 
Bs The Demand for’ LiquidWAssets 
i) Sséopetand!specificationsof-the model 


The ‘financial asector of? RDX2Fincludes*®demand functions¥ror 
6ight categories of (liaga@tdsasset- holdings ¥ofeathe Sprivatestdomeserc 
nonfinanewvalssector. Thesé »s*categories Vinclude=§ curréncy; FOUR 
types of chartered bank deposits, two types of “trust Vand eloan 
company deposits, and Canada Savings Bonds. There °s“in addition 
an timplicit. demand ’funevion 4ior da residual) -catecorys definedatas 
holdings Sof 'sGovernment ofgCanada’treasury bills @and@bondas and 
provinevalw@and municipal bonds Lessee chartered’ banks day-to-day 
calhgand@short loansmGCANnnGnN )} 

Oureebasdicthypothes tsars e@that-the sproportion=ofetota l \ievquad 
assetso(A)sheldGinteach category —[A(i)iedepends cn the @irates aor 
pPrevurnselkh Ci) Sandathe strat to-oteincomeas Gy ito floval tasseus Demphiic 


we aSsumes 


S 
AC) 7 AS= eae D Cy) Ae ae eR) 
j=l 


The income variable is included <‘to» represent the effect of 
Cransact ions requirements On “thes ‘choice’ of “assets, — si1veu 
ditperences inv transact Tons coals. These. “costs involves =sier 
things: -as' -service “charges on chequine accounts, ~loss) or 2ntercce 
on deposits that require a minimum holding period, and the cost 


in terms’ of inconvenience sof shittine from anvasset that does noe 


ped 


S€rveamas Panemediumstot Sexchange ©1o onenmthatedoestin orderitio 
Satistiysregquirements’ forftransactlaonss balancesse |) Thus; therhveher 
rSeoncomefrelativesio motalhasseétxeholdingssythes haghertewilltsbe 
Ehesaproportionvotvassets heldhunvatformethatlinvolvessa Low dost 
ofitransactions. Thegamplscation istaethat= thevoaincome avariable 


wali ihave: aanegatave effect tonathesdemandeforvlesst liquidzassetss 


2 Constrained estimation procedure 


Since the above demand functions are specified in the form 
Gmenatvtocmon each category to total” liquid ‘assets, constraints 
mUs Teepe sg inposeds eonevtihe@gmcoerfircrents *tolpreservesthe srdentity 
peltatanee@the «total Co thessumyofothetsconponents: For example, 
anyechancvestin rateswmorareturnomayscausesalshiitein assete choice, 
Divemrhey efiectso MUSTEYSUMERLOL = =zeno ~overothelwholemporzfolwo; 
Slmilanly ~uagchangelinetotaleweaith mustJbendistributed overs -the 
POGrbOlioarsolthatitheneffrects#@sum toskunity. oeSinces =the dependent 
VMansapaestarceinetnesitormiofiratiosy togtotal assert seithisrelatter 
eonstraintsapplies#@tosthesconstant terms’? 

bE Pathe eadparametersamingeacheequatronsarcvestimatedabysieast 
Squares these CONS UraAN TT saown lL] ape automatically satisfied 
providedIOthat?’ the t*samevsetlofiexplanatory#variabiles sis-used” in 
each equation. breyshowever> ssomeecochhicacnts tare Sete .equalkv sto 
Zero Cas would be the case; for example, if some asset pairs+are 
Mmotssubsttputes isithe constraimtsInustebesinconporateds ainto , the 
estimation procedureé..»s lhis#may*be donemin*the following manner. 
One. first tchooses <a eresidual requation «the, coefficients of which 


Mik weit, (be ses tamated -damecmtl] vi: but will be determined by 


eZ 


applying thesconstraints: The remaining equations®will ethen’ tbe 
estimated? simultaneousdye. subygectsetotithe: constraintetthacethe 
coefficients for any variable excluded from the residual equation 
must. sum tos zerown? Thetjomnttestamation asecarriedmooutvgusinewea 
two-stage =procedure suggested “by .Zeliner [155).that. allows for 
differents residuahl variances fori datierents asseétseias: Gweilawae 
contemporaneous correlations between residuals in-different asset 


equations. 


3 Portfolio-~constraintssdn tlaggedbadjustmentemodels 


the, amosteconvenientedeviceyfor modifying thesabove, modeleave 
alblowawt onemaitagcced saresponsesaenrtoliechanges? in Jie explanatory 
variablesseas the familiarastocksadjustmentamode:>s me ihasmapproack 
Leads” tomthezanelusionsof - the lagsedtevalues offathes dependent 
variables dntweache equationmwitheecoctiicrents interpreted as l 
minus the speed of adjustment. However, this formulation cannot 
bey fusedeidirectiyasinetagportroriroycontextisincerthetpresenroce yor 
each lagged dependent variable in only one equation prevents the 
impositions fof) sconsistencyseconstramts acrossmihetporirtoliza, In 
fact; the simplewstock-adjustment (model Miswnotnroonsrstent weenie 
portfolio? approach «sitncerirt ifarlsetosaccount for theginteracviscE 
betweencdisequilibriasinrvariouscasset .hoidings’in .avc consistent 
way. 

A modified stock-adjustment model that maintains consistency 


is given by the following formulation: 


LS 


9 
Agia Keele te pd ty Vettes we ge Co day), Roles} 
j=l 


Peed MPA tla eet JI DCA) 7A 


Ae ecommons*speed cof tad justment, dj*is assumed for “allvassets “and 
theschange in=total assets is*includedias an*additional variable: 
Parsetermecannbe -wntverpretedsaseprovidingstfortan= inertiatteffect 
wothe@ethet -coerticrentsveti)ideterminings®the temporary albocation 
of an increase in total assets while the stock-adjustment process 
works @rtself 2outs 

Anevalternativesform®of thevmodéel; “which ts 2 oconvenient= for 


eonstrained estimation, isSgiven oby the following equation: 


9 
PAS (ati ee Ct le R(T) 
ja 


erCl-didhiAtin iA = edi nays 


Consistency is then achieved by the additional constraint that 


thescoctfricrents €(i)}=sum+tovlrde 
4 Empirital’results”"(Equations?15.1=15%8) 


For purposes of estimation the above model was modified as 
follows. Pirsts dummy* “variablés Swere “added *to allow’ ®for 
seasonality and other identifiable non-numeric factors. A dummy 


variable (QDB) Wrth=~a"-value Gof “unity*®*from*1Q62° forward*was 
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employed toe allow eformathensintroductiongm@of atoreign ~curnenoey 
swapped deposits and for some changes in chartered bank policy 
regarding nonpersonal term and notice deposits. Simitkarlyeatthe 
variable “QDBA; with’ aesvaluc Yom “unity fromisQ67 eforwardyevas 
introduced to represent the effect of the 1967 Bank Act revision, 
undertwhich ‘the tinterest irate ceiling) jon ?ebankseqkendingeawas 
removed. Second; bewer allowed efor portfhohiotescatesehiectssapy 
ineludingitthe! reciprocal) Sof s#toval beassets teas stanggaddatviouarl 
variable. The third modification was prompted bythe low speeds 
of adjustment that were obtained when the model outlined above 
Was eeaiieised:. To allow for the possibility of atfasterespeedqos 
adjustment for demand deposits (DDB), the lagged stock of this 
asset was included in the equations for demand deposits and 
implicitly in the equation forvthe residual asset. Similarly nara 
different “reaction lag efor clrrency 4s permittedtby sancludingirne 
Vapged estoek @in® the? eequationsy for vcurreney) (ANRCUR SVandaior 
chartered bank personal deposits (DPB). A significant result was 
obtained only einsthe icase of fcurrency. The coefficients imply a 
speed of adjustment for ANFCUR of 72% per quarter compared with 
SOseronT bnenotherss 

In view of the problem of multicollinearity ~ among: tinterest 
Gates, the » range ofspossible substitution effects *was"nanrowed 
down “by dividing the ‘assetsfintosatwo stusroups fawith (ezeronecross, 
elasticities between assets not in the same group. fhe first 
groupsofesassetse (equationse to flel5 i4)Peisogheldagprimanity gnby 
households that iehave erelatively ) «small-portfoliosy, whereas the 
second group (equations 15.5-15.8) comprises assets held 


primarily by businesses or by households that have relatively 


SE Fe) 


Taree tanancvals Sporttolwoss SUbSMELiutablla ty? = was permitted 
between the government securities variable (ANFGN) and assets in 
DoviEslOoups se Wubhine thei tinct, Nenoup “sitenificant <substitut ion 
effects» were “obtained! between! personal) "savings and chequing 
deposits Mneicharlened@ banks (DPB) Zandheach’ -ofaathe! other three 
assets, ieee currency (ANFCUR), savings deposits in trust and 
loan companies (DSTL), and Canada Savings Bonds (LGFCSB). The 
pOvernmMmentisecurilie's asset) was) found to be a substitute for ‘each 
of sthes three categories of Canadian dollar’ deposits: in® chartered 
banks, 1.e€. personal deposits (DPB), demand deposits (DDB), and 
nonpersonal term and notice deposits (DNPTB), as well as term 
deposits in trust and loan companies (DTTL). inte addact ¢ once 
Significant substitution effect was obtained between DNPTB and 
foreign currency swapped deposits in chartered banks (DSWPB). In 
this case an additional constraint was imposed by entering the 
mivevestim rates minis thesifiornmofrardirherentaaiy [AYshar tern athe 
substitution relationship between DNPTB and ANFGN was allowed for 
by including the relevant rate differential interacted with QDB. 

ital thems *equationses fort currency® vand febank=? deposits ithe 
coefficients on income are positive while income has a “negative 
eptectm von ® mANFGN< Thas@indscavespthatecvhesproportions of these 
asselso=yshatt Wine (response ~tovatransactions requirements as 
hypothesized above. The Results “LorAathesseinertiaycettiect 
mepresentedsrbyytlaggedmytotalw assetsytwere, however, somewhat 
puzzling. The only sizeable coefficient appeared in the ANFGN 
equation rather than inethe; currency and’ bank deposit. ‘equations 
where one would have ‘expected the inertia effect’ to. be 


concentrated. Insathe equations shown, coefiicents more 


6 


consistent wath v this: sal’ priori, viewswere obptainedmbyvexciuding 


lagged total assets from the ANFGN equation. 


Cs» Thee Reaction: Functrvon of. thesCentral Bank 


dk Choice) of the=monetary® policysinstrument 


Theschoicerofvalvariablesetowmbe otreated) asa, animexogenous 
monetary policy instrument is complicated by conflicting. criteria 
ofs tsehectz2on. Farsts to’ bes suitable’ for policy tsimulatronygune 
variable must be controllable by the monetary authority. Second, 
the: uselofe shastoricalmidatas sto smeasuren (theatres ponsem 70 eaeewec 
variable to policy changes requires that the variable was in fact 
consistently viewed as an instrument by the monetary authority 
over) the period: undervconsidéeration. 1Third; intordersto identity 
behavioural parameters statistically (in the econometric sense) 
the!) exogenous? spol icy. variable? musty bertruly exogenovssin«the 
senseathateit is@enoteisystematically”  Ninfluenceds byerendosenaus 
variables. 

Based ton Other crvterionwmtof controllability, smosteaexmiscwaure 
models use bank reserves or the monetary base (bank reserves plus 
currency outside banks) assrthe: > policy. instrounent. Pots 
Canadian «institutional "setting, “a morevappropriaterchorcerappedre 
to be chartered bank excess cash reserves or the ratio of excess 
cash to statutory deposits. Since required reserves are based on 
statutory "deposits, defined as Canadian dollar deposit 


liabilities averaged over consecutive Wednesdays ending with the 


Lae, 


second last Wednesday of the preceding month, CONtPOUR ROLY total 
reserves implies control Ofevexcesseyvreserves. Given the 
prediactapiilityrorfcurrencysdrainst andiothersfactorsy affecting: the 
reserve base, the central bank can be viewed as exercising close 
ConLroLeovermmthesexcess+-cashi ratio. 

in) oursviews thesinteraectioniofethesexcessycash: suppisded® by 
the central bank with the level of cash desired by the chartered 
banks’ represents .a key element in the short-run monetary policy 
transmission mechanism. Although we formulated a model .of» :this 
processavsees ll Si)dsvwenhavelrejectedi ite for use, ind the, contextior 
penauarver lyssmodéelivytsancesithesechoice ofethisepolicysinstrument 
veolLavres these secondtimands tithird tcriteria .distedteabove.x Over 
periodssasylone. as*ayquarter;the. target level forthe excess’ cash 
ratio is clearly heavilysydependent ontethe= behaviourssof 
aAnterMmediatestlarvretavariabiles, -ise.wvariablescisuch,.sasc interest 
ravesethatwaréscontrolzed.only iandarectly*yetxraresviewed. asyilinks 
with’. .the level of. employment and other ultimate objectives. of 
monetary *npolacy. Sincepethenrethardsecriperionse ofa sstatisticas 
exogeneiatyy) cannot.7be satisfied seven-uby.; intermediate target 
VWaraabsesmand’sinee! policyazactaons arehthemselvesshoinfluenced - -by. 
economic events; ,we- havexsattempted to surmount these: problems.- by 


TOrTrmularangv»arcentradys banksreactionafunction. 


2 Intermediate targets and the reaction function 


The main intermediate targets of monetary policy appear to 


De. i1nterests rates, the rate.of growth: of) the money supply orm bank 


assetses fand: ) the,nrate): of i,crowth. of) bank, loans...) The Leveis. of 


ice) 


these variables deemed appropriate are determined with a view to 
the. uitimate.sobjectaveszor fullyempLoyment, priacevistabidatyeand 
balance of payments considerations. Qurivreactionvye functaonee is 
formulateds tins y terms) Pofivan equation explaining’ thes short-term 
interest rater s(RS,egequataonetl7el )aeas Base tunctaoney Ofamorner 
intermediate targets and measures of policy objectives. 

The® -empirical@ t.expersamentssusing! aedistributieds lage tunctaon 
of the ratevof growth of bank loans as. the intermediate” target 
produced the best results. In’ /terms¥#2ofeasAult imateripokicy 
objectives; theirate. of) change of apricesmand’variables wre lated@te 
thembalanceyvofipayments entered= istenificantly. DHewe Ueno. bi be 
rate  wasycusedS with» sdifferent *cocffhictentse@ionrtheatixedeand 
flexibles texchange? «rates. aperiod. The- oresults” “imply2@) somewhat 
gSneatereacCOncernetiwith ~Stabivhiziney (the® texchancess rates ines iro 
flexible crate “periods )thans with stabi bivzange! efhorerenewexchange 
reserves. 1nethe sfixed™ratesperizod..- Avdummy variables waskusedate 
explain the> tightening of policy that toccurred= cinemrhe exchange 
markets térises® of* SQ62) [and vof) 1Q6S8eaqnds2068 ¢ vi Experimentsiwrun 
other variables such as reserve holdings and balance of payments 
defierviss ifarled# torsyield@satasfactoryarestlis: The percentage 
change in the stock of outstanding government bonds was’ included 
to represent debt. management -considerations. The <coerii-crent 
measures: the <extent<to,) which (pthe <rcentral sy wbankietpernmi ts tic 
interest rate Sto rise Win response vor thet pressure sof@esovernmenr 


borrowing. 


yee) 
DweVetermination, of BbBankPAssets 
uf Cash reserves (Equations 16.1-16.4, and equation Ie 27) 


The equations for cash reserves were obtained by a 
Combanaviongsory multiples tiregression = %ands"4a priori choise -%6f 
parameters approximating institutional relationships. Equation 
Oe for Stavuvory deposits in chartered banks (DSTATB ) 
approximatesethe definition of statutory %deposits, ‘which “is” in 
vermsAvoty faverage eCanadian’ «dollar ‘deposits over ‘the preceding 
month. WICC eROULrTEVanvaplres sDSEATE OG ishederined “ac Statutory 
deposits outstanding “for the ‘last month of the quarver,; Silt shomid 
be approximately equal to a simple average of beginning- and end- 
Ofsduarter "actual deposits.) Fitting “a least squares regression 
on current and lagged actual deposits yielded a nonzero constant 
term and slightly different weights reflecting, among other 
things, .the fact that qatems in “transit (float) “are netted ‘out: > of 
Canadian dollar deposits (DCDPB) although they are included in 
DS RAT B. The significant seasonal effects reflect seasonal 
differences i PSbhe Shin Urasquarnterwipatternsi) tor hivariain on icin 
deposits that lead to seasonal differences in the relationship 
between average pedeposi tsi iand -besinniine= rand ir:end-ofsquarter 
values. 

The equation for the average required cash reserve ratio 
(RBCR, equation 16.4) is based on a priori coefficients chosen to 
approximate the requirements under the 1954 and 1967 revisions of 
the, 9sBankin Ac ti. Uniti Dee uneiael 967i « RBCR was tshaip] yirequalst of “824 


Thereafter, the required minimum monthly average ratio for demand 
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deposits’ was. increasedjin steps of oneshalfeof 1% ~ per month aco 
12%, *whilesthe’ratio Tor notice deposits Was Sime larlyedecvesoca 
to 4%. In’ our*equation the componentsvof*statutoryl deposits are 
approximated by simple averages of beginning- and end-of-quarter 
valués* andran  adjustmenttis made torm"allow fore wther-facts tnar 
personal chequing accounts are included with personal savings 
deposits in DPB rather than in DDB, even though they are ©subject 
to the higher reserve ratio. 

In Equation 16.2, we explain chartered bank holdings of Bank 
of Canada notes (ABBCN) based on a simple behavioural hypothesis. 
The banks are assumed to hold an inventory to meet projected 
demand ‘as reflected’ in the public’s ‘cttrreney™ holdings” "and 
seasonal variables. As itnegative= correlatyvon® withe@changes in 
eurrency holdings 1s sabso uncluded toe reflect «the Sbufrroer=svocn 
role of bank inventories. 

Holdings of statutory Bank of Canada notes (ABSTATN), i.e. 
notes! =thatvt )eare eligible to meet statutory cash reserve 
requirements, are calculated with a one-month lag in the same 
manner *'as” istatutory deposits. This variable was thus 
approximated in terms of actual notes at the beginning and end of 
ai’ ‘quarter. Seasonal variables were included to allow for the 
distortion of sthevend-ofmquartver values “caused %eby 7 the’ “strom 
seasonal pattern in note holdings. 

Given excess cash reserves at the end of a quarter, which 
are taken as exogenous, chartered bank deposits at the Bank of 
Canada (ABBCD) ‘are:’ then determined in’ the identity (equation 
16.7 }) relating’ :qvotal Sistatutory’ = icashw to + required -*and=oxcced 


components. 


Oak 


2 Banks Toanseut.hqma tions 1 6i55 0716r 6) 


The equations for personal loans (ABLP) and business and 
Other Seenerals Vloans® (ABLE) w@arese formulated: fas reduced=form 
equations derived from supply and demand functions. Demand is 
represented by current-dollar cash requirement variables defined 
as consumer expenditure on durables in the case of personal 
loans, and business investment less cash flow in the case of 
businessehloans: Supply is assumed to be a function of a credit 
availability measure (defined as (RABEL-RABELD)/RABEL) based on 
banks Laquwidity. We define RABEL as the ratio of chartered bank 
earning liquid assets, less required secondary reserves, to total 
assets. RABELD is obtained by fitting a Lagrangian polynomial 
through the troughs in the RABEL series that occurred at January 
1957, September 1959, August 1962, and December 1969. This trend 
Pneiislusedsto allow forithesfactinthatiethed ‘minimumeevainie “of 
RABEL reached during these four periods of monetary tightness has 
deciuned (from, 20.1% 68 4nnl957 towh?.6%0cin 196925 iBecause.’ in ‘éach 
case the trough in RABEL has been followed by a_ sharp levelling 
fia thoanswsrowth, theevariablietissused #inea snonlinear ‘form. 

The best results for the liquid asset ratio variable were 
obtained by using a discrete lag of one quarter for personal 
loans anda constrained five-quarter polynomial lag for business 


loans. 
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3 Response of the banking system to monetary policy 


The model-outlined above implies the,following: rele for the 
banking... systemeanietransmittingechancges! An monetary podmcy. ‘Scie 
flow. chart) ine section A-above..)s Souppose) thebcentrals bankeeraitces 
its interest rate target in response to a change in internal or 
external economic conditions. This willerequaresas contractions od 
the. bankinewsystem achieved by agreductionsin theyrreserve Bbace; 
the. «magnitude ~ofeetheavfalliinydepositsebeane derernmined by the 
elasticity ofiy ther Gdemand for, deposits with Se respeci ied os unc 
interesterate.  The’fall sin, deposits. willebe matched jonarnevasses 
side initially by declines in reserves and earning liquid assets. 
Consequently the reduction in the earning liquid tassetaratio will 
dampen the crate of growth of, bank loans, /the-magnitude ofthis 
effect being larger the closer is the initial liquidity ratio7yrto 
the threshold value represented by RABELD. The Lower liquidity 
Patio. sascwell vas ‘themhighersinterest rate, will’ thenseshavesra 
contractionary effect on aggregate demand. 

An alternative view of the model is provided by considering 
the behaviour of the banking system under a constant interest 
rate target. In. this «cireumstance tthe. bevel tof. toval, déposats 
will be determined by demand since any increase in deposits will 
have ito ~-be supported ‘by “increases lin ithe sreserve shbase: atvevhe 
beginning of the. mext) averaging, period: .so,,.as,,to maintaingerne 
interest rate target. In particulary the,supplysof deposaiss wil 
be adjusted to any changes in demand related to fluctuations in 
income. However, to-.«the. extent. that) an increase inssncome. asc 


generated by increased expenditure on durables and _ therefore 
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leads to increased demand for bank loans, two dampening factors 
coneniantor play. Pirstyethesliguidity ratio will deeline Leading 
BOrATtTehteningeirot credit availability. Secondy inclusion of the 
rate of growth of loans in the reaction function implies that the 
central bank will resist the loan growth by raising its interest 


raLemeans et . 


E The Structure of Interest Rates 


if fhe termestructure  (Equations#1752-17 .4 ) 


The equations for intermediate and long-term interest rates 
are based on the Modigtiani-sutch e145] VeErsrzon+ -0f "=the 
expectations theory, which postulates that yield differentials 
Derwecheashorta=termaebonds = sand those slof «other maturity classes 
depend on expectations regarding future levels of interest rates. 
Expectations are represented by distributed lag functions of past 
values of the short rate with weights that are estimated subject 
Hosepolynomial” veonstraints : Regression experiments suggested a 
raze of -Fiwenty iquartiers, "Sand “peaked Slag = <édiistributions *“were 
obtained indicating a strong extrapolative component in the 
expectations process. 

Additional variables were included in the regressions to 
reflect factors other than past experience that might influence 
expectations. First, the spread between U.S. and Canadian short 
Pates* was. ‘entered y “to allow far! the fPact.sthat avlarece spread “i's 


likely to’ generate expectations of changes in the Canadian rate 
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pivensyther close (~relatiionship . betweenethe itwolcapitalomarkerss 
Second, the spread between the long and short rate in the United 
States is included as a measure of expected future movements in 
UsS< erates. Third, (thepexpectedsrakesoflincreas ew Yofebtnetepr sce 
level is used» «toe reflect the interconnection’ between expected 
rates of inflation and vexpected future nominalainteres terarvese 
Relative supply variables were also tested, bu +theysonby 
evidence that they have any effect was the marginally ele wines 


coefficient obtained in,the RL equation. 
2 Rates of interest on-deposits «(Kquationssb7 <SslAqh) 


Equations Ware) ineluded ineRDseufon thoséegnates votpemnierect 
enasdepositsrthat aretparticularly.-:sensitivestorother markeviraues 
of interest.» The rate on chartered bank * snonpersonals term sand 
notice deposits ~(RNPT)Jeisudevermined (by ithe shortstermlintenesr 
rates(RS)awithidifferentecoeffirerentssfor «twocsubpenLods simgeune 
sample. Prior *tosl96G2ethescharteredsbanks -followed geagpokveyeor 
tying ytheatermedeposit rate touthestreasury <bi ki erate (which ,is 
not. used. cin »-#RDX2 oe ywhereassmore srecently ethestermedepostterage 
has been set to reflect a broader range of competitive factors in 
the money market. 

The rate of interest on foreign currency swapped deposits 
(RSWE:) i iSeitieds Tosethe covered Hurozdollan inate jyandethe yield gen 
trust.-and loansacompany..termudeposits (RITL) «is ra distuubuted »fhag 
function. of ,.thesshort-term-interest «rate s* Rates of cinterest..on 


chartered bank personal savings deposits (RPD), and trust and 
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loan company savings deposits (RSTL) are treated as exogenous to 


RDX2 at present. 


He =The*MarketaValue of Real ‘Capitad and “tne 


supplyeErace off Capiatal 


uf Estimation of a time series for the market value of real 


Capi ad 


APtime seriesoforsthe® market= “value (of’®domestic™ business 
fixed capital assets and inventories was obtained by applying to 
the aggregate books value of these assets a valuation ratio 
obtained from ‘balance sheet and stock market data for the 
seventy-six largest nonfinancial corporations whose shares have 
been traded on Canadian stock exchanges continuously since 1955. 
An estimate of aggregate book value was obtained by accumulating 
business investment expenditure at historic cost and deducting 
depreciation ate the declining -balances rates’ *specifieds* for - tax 
purposes (o% “per Sanntm efor *¥structuress*#and®20% per annum for 
machinery and equipment). 

The?market value -of@thevcapital assets of the®*firins’ ) ain? our 
Sample was estimated by assuming that the market values of 
finaneial“assets and?liabilsatiessare equal**to° ther pook"™ values 
Thus, given the market value of the firms' equity, the market 
Value-of- capital assets can* be’ calculated as*Tfollows: 

Market value of capital assets = Market value of equity 


-"NNGUTSTAnaneCralecassets at pooki-valve 
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An aggregate valuation ratio was then» obtained by dividing )the 
total .market * value Yof capital assets of firms anthems amnp ley 
the ‘total book value. @ Themmarket value of the tcaprtalsstock ® for 
all, ‘farms “(VKB)). was? testamated = by applying this rat ao to aune 
aggregate book value. 

This: time series) “fore@ithe emarket value ivofs ithe Pedomesric 
capital ‘stockiiwas used, in ther manner discussed below, ivo derive 
the supplye price: of capitals qilhes sseriess (was Talsom Rusecdmmasaira 
component of private sector wealth (V, equation 18.4), after an 
adjustment was made for the portion held by non-residents musing 


the: “ratios RVB12:- and RVB1S discussed in sections D of Chapter 10: 


Zz Atnodedstdetrerminangathe supply spriceyoimcapatal 


Thess supply@priceroft capital, followings yunes st erm notoryvaaon 
James Tobin Orly isa thersrate “of return required. topindiuice 
investors<-to hotdythe exastinge stocky of realuvcapl vale anee toca. 
portiolios., In view of certain recent developments in monetary 
theory sy whiehsuggeest, that thessupply pricesofecapital ism saan kev 
links sbetween @thesfinanecraly sector and. expenditure: decistonsemwe 
have attempted to approximate this variable empirically in RDXé2. 
Tow tdivstingeursni thes theoreticalineconcepts. fron ouz empirical 
approximation;.we “have adoptedvthes conventions ofpreferring tome 
former, asr, rs and the LattersasgkRHO. yCivennr andwethe texpected 
future earnings stream |. x(t)> ~the-marketsvalue: ofercaldyvcanitawr, 


v, is simply the: present: discounted. value given. by: 


ESw 


If the earnings stream is assumed to grow at a constant rate, g, 


PeeANneneeaAtaansini tirade levelyexs athi's integral reduces to: 


Veta Pees (1) 


Inewnatesonercrowth. ¢€.A1seassumeduto ibe equal to the expected 
rate of change of the price level as represented by a distributed 
lag function of past four-quarter rates of change of the Consumer 


Price Index (PCPI) and an error term: 


g = JW (J4P(PCPI)1 + u (2) 


It should be noted that the expected rate of growth of earnings 
refers solely to earnings expected to accrue to holders of the 
existing stock and excludes earnings generated by future 
aqdisbhaons = to jethe. Secapitall Westoek Hfianancied by new Saving. 
Therefore, we assume that the expected rate of growth of earnings 
depends on past rates of change in the price level but not on 
ehangesminwreal Vout pute tory bprotits: Inflation=indticed’ capital 
gains will be the only source of earnings growth if productivity 
gains induce proportional increases in the real wage rate. Eas 
behaviour is in fact. consistent with our main business wage 
determination equation, which yields an equilibrium elasticity of 
the real wage with respect to the labour efficiency variable 


CELERF ) "close! totunity. 


188 


The.- deterninations of 7, throuch the: portfolio, preterencecmion 
investors is represented by a reduced-form equation derived from 
the supply and demand for real capital. The demand is assumed to 
depend on r and the long-term Government of Canada bond rate 
(RL).voThesdifferential?between thesesratese of ore turnis sagmadeaea 
functions of relative supply. as», measured by ther ratiomoted ie 
earnings stream from real capital, rive to. anterest: » pazdason 


government debt, hs andwan errors term,,;w. Thus = weanave:s: 
RL? sere $149 fab rie hy pw (3) 
Using ()l)-to eliminate: r fromi(o)),oweqobtaine 
Rie Sx /V i= er ae bi xa ee va) ne See w (4) 
SuUbStitutsneitoriy 2s usingaiic)eyaemdsis 
Rie ext ve = J Weil JAPeatPCRIg ayaa 
te badkxte JWelJ4Pr(PCPIyd va rth 


+-u +> w+ b(v/h)u (5) 


> Enpiriealsrestimation of; the;supply ypriceswof- capa tals andgine 


expected rate of inflation 


Estimates of the parameters were obtained from a regression, 
based) ons (5),) of Rib7x/ Ni ona pasts rates, of changesofapricessandseibe 
relative supply’ })varvrables (equation: 18si)qagsetThesocurrent teveleadg?t 


earnings, x, from. the stock of real capitalwisetakéenvetce. be tlhe 


DRcot) 


sum of | corporate profits net of tax accruals, corporate interest 
paid, net income of nonfarm unincorporated business less imputed 
labour income, and the Hrofiats of government business 
enterprises. A four-quarter moving sum of»earnings is used, and 
VOris so 7theraveragesof the beginning- and*end-of-—quarter values: of 
VKB. 

Since the weights in the expected rate of inflation variable 
enter nonlinearly in (5), the estimation was carried out using an 
iterative procedure. Almon polynomial constraints were employed 
to estimate the distributed lag weights on past changes in 
Drace Ss . The distributed lag weights obtained from thus 
regression were used to generate a time series for the expected 
rate of change of prices (PCPICE, equation 18.2). Because error 
LeTUseware, aneludedvain.- equatwonsa a2 )jAsand as) 4 etwoidifferent 
estimates of-rican’ besobtained.e! From the’ .definitional » equation 
(1),or° ean be estimated as x/v+PCPICE and from the reduced-form 
DOrtfolioeequation (3) i wethaveder=RLea—b(x+PCPICE*v)/hs. in eithe 
absence of any information concerning the relative size of the 
errors, wer Simply? tookvantaverage ‘ofe these. twoleexpressionsh to 
HpLaaNew a tame) | Series fore RHO; “The: corresponding real rate, of 


PeLurnjs RHORT ois” thenvobtainedipyesubtractingsPCRICE: 


G The Mortgage Market 


Our model of the mortgage market consists of equations for 


the rate of interest on conventional mortgages (RMC, equation 


17.8) and for the supply of mortgage funds by non-bank financial 


Ego 


institutions®s equations) 17. 9eF and! 17210) .seouppiy functions for 
trust > and#Sloan *companies’®and> Jlife “instances companies Fare 
specified in the form of lagged adjustment models explaining the 
flow of mortgage approvals. Direct lending by CMHC and chartered 
bank approvals are treated exogenously. We have not attempted to 
include an equation for banks because they were not active in the 
market for a major part of our sample period (1960-1966). During 


this period mortgage rates rose above the 6% ceiling thens sin 


effect on bank doansrates: 


i Mortgage approvals 


Thesumortgeages, approval weequations arelabasedegongeagstocks 
adjustment model modified to allow for the forward commitment 
procedure whereby institutional lenders agree to advance mortgage 
funds considerably before their actual disbursement. in Viewror 
this lag between approvals and disbursements, theysusuali fsrock. 
adjustment model is clearly inadequate. Our modified model can 


be derived as follows. For any time period we can write: 
at=c-c-JPE(cpad 

where a is approvals, c is outstanding commitments at the end of 

the period and d is disbursements. The latter two variables can 


be approximated as distributed lag functions of current andsepace 


approvals: 


c = JW(a) 


ORL 


In a full steady-state equilibrium when the stock of mortgages is 
constant at the desired level, the stock of outstandings will be 
Cquale vos SOmesmul tiple, eke “of thes stock oof mortgages, where k 
depends on the weights in the distributed fageiunetionmrelatines 
CetLOea. We hus) postulates that«sapprovalsw rare» related» to the 


desaredestockworwmortgages fim; sin the following way: 


a Serine SLCC), fed 


In Sqiniiaub rim: we will then have approvals equal to 
disbursements and a constant stock of mortgages and outstanding 
commitments. Approvals will exceed t*disbursiementss sit | “the 
outstanding stock of commitments is below the equilibrium level. 

DUDSt Litany BPCOneeec Htandseediawes obtadniied relationship. ofasthe 


forms 


a = ykm* + JW(a) 


phe desired stock of mortgages ‘is assumed to ube PRropInt sonal jato 
assets with the factor of proportionality dependent on interest 
rates in the form of the differential between a simple average of 
the NHA mortgage rate (RNHA) and the conventional mortgage rate 
(RMC), and the yield on long-term Government of Canada bonds 
GRID) s 

An additional interest rate variable was constructed to 


allow: for theveffectsof the» ceiline rate’ on) NHA mortgages. This 
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ceiling rate was an effective constraint until the end of DQG". 
In 4Q67 the ceiling rate was set at 2.25% above the long-term 
Government of Canada bond yield. Subsequently the ceiling was 
removed altogether. Assuming that this 2.25% spread approximated 
the threshold beyond which the ceiling was no longer an effective 
constraint; ‘we “represent “the ~effect® of ®7the Scelling Sby=une 
differential between the bond rate plus 2.25% and the NHA rate. 
This additional interest rate variable was then multiplied by a 
dummy (QNHA), which takes on a zero value after 3Q6 7. 

Since approvals may be made on the basis of expected future 
int LOWS. sone eins: we also included the four-quarter rate of 
change of assets in the case of trust and loan companies and of 


policy loans in the case of life insurance companies. 


2 The conventional mortgage rate 


The equation for the conventional mortgage rate is based on 
a market adjustment equation in which the change in the rate is 
assumed to be a function of excess demand. Disequilibrium is 
assumed to involve some form of non-interest rate rationing that 
generates observations on the supply curve but not necessarily on 
the demand curve. Thuis 4 “thetaetual isupply inthe torm of une 
flow of approvals is included along with variables assumed _ to 
determine demand. These demand variables include income, number 
of households, prices, the existing stock of houses, and QNHA, 


the dummy variable described above. 
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CHAPTER 10 


THE LONG-TERM CAPITAL ACCOUNT 


SECTORS 19-20 


A Entroduction 


pectlorvl9eof KRDX2econtarns al set <ofusequations explaining 
quarterly long-term capital movements between Canada and the 
United States, and between Canada and other countries. Sector 20 
is composed of equations determining international indebtedness 
accounts that, in conjunction with the relevant rates of return, 
are used elsewhere in the model to explain the international 
flows of interest and dividends required to service international 
investments and changes in retained earnings. Sectors 19 and 20 
meter ronly totthe-longstermecapital “account. “Equations sifor . the 
short-term capital account and the foreign exchange market are 
contained in Sector 2l and explained in Chapter ll: the interest 
and dividend equations are among the foreign trade relationships 
Ofesectors4. 

me equationsecvfor sthesscapitaly.account sand authe «arelated 
current account items of the balance of payments can be used 
within RDX2 to indicate the balance of payments consequences of 
alternative domestic and horeaven ospolicies:.. The separate 
explanation of current and long-term capital account flows 
between Canada and the United States, and between Canada and 


other, countriessallows sus toodisaggerergate «the. U.Smuflows to <a 
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greater «extent. in -eorder® to Gmakev suse pof) the Uas.) variabiec 
explained within the MPS model. 

This chapter .iscdivaded{ PintoeefLounywrunvnersasccus ong. In 
section <B=ethere 1S agbruef outbinesof® thestheoreticalerramevork 
employed. Section. §C. contains -explanations -of «they equations 
explaining longe-termeecapital- movements, «section Deissdevotedmne 
the asset and liability accounts; and.» “section... -E*sacontains seeur 
summary comment. Within section Cy, we discuss the equationswin 
approximately tthe porder?sin which theyeappearsin the vstructunemacr 


RDX2. 


B Alternative Theoretical Approaches 


1 Debtor models vs creditor models 


"Neithen \’aaaborrowere@nor <a élender be. as%.— sbifetissmonresion 
as a quasi-reduced form. Inethetcasesof most tpurchases eof eacne 
country’s securities Sor Greal “assets iby Sréesidents “of ¢anotier 
country’, sthe fJavailablhe.. equations. sand “data fare~ ®baséd st yon tie 
Assumption puhat, foreien «<holders ,of securities «ereceive Subeesame 
return fas 4domesitiic holders: of asimivarssecurivies 49 (Theréd seis] one 
class ocofittsecuriti¢es Thatemayemernt speciabpattention is adomestic 
bond sisor ishares: thaving  theiricapival- value sand/oreainteresitaeo7 
dividend. payments ‘set°in terms sof avforeign currency.) sUsSsepay 
bonds and shares issued by Canadian borrowers, particularly 
bonds, are important examples. It. would be possible, ton ?the 


basis of some (fairly *unrealistic)” assumptions; to treat 


EDS 


separately the markets for Canadian-pay Canadian securities and 
for U.S.-pay Canadian securities, and to determine separate 
mvere sii: = rates 1éfor “feach |) ekind © ‘of Security. Biere = "could hie 
separate supply and demand equations for UsSeopay Canadrvan 
SIC e6:S and the resu Gein quantity Ssuraded cowld ube 
interpreted (if Canadians were assumed not to hold such 
securities as assets) as one component of the capital flow 
between Canada and the United States. In this case (examined in 
some detail by Freedman eZ One) it is not necessary to combine 
borrower and lender behaviour into a Single quasi-reduced form 
equation. 

Except for the class of securities noted above =. foreien—-held 
Canadian securities do not represecnut a distinecr commodity for 
which there can be independent supply and demand Squat ors. The 
change in the quantity of Canadian securities held by foreigners 
therefore cannot be interpreted simply as the securities-demand 
equation of foreign lenders or the SCCUrITLeES=supply eEquariaon. of 
domestic borrowers, but must contain both supply and demand 
elements. Wes treherefomer referrto ours capitals flow equations as 
quasi-reduced form equations to emphasize that they? must Bicontasn 
the relevant supply and demand variables. 

When "nanternationals )portfolao ~ behavdour 4s being modelled, 
any ambiguity about the nationality of the decision-maker raises 
Statistical problems. In-ywhich country's: currency should the 
flow be normalized in order to avoid heteroscedastic errors? Lz. 
mie  idiow vis; | toy; ber normalized byanportTolios prowth variable, 
Should the scaling variable represent the growth in the 


borrower's, liabidities ore,sinki;the: lender's asséts?s Our SDL 
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between new issues "and trade in? outstanding @securitiues” thelps eave 
deal with these questions, but in some cases the questions remain 
unanswered. However, by distinguishing between new issues and 
trade «in outstanding securities, at least in the “equation tor 
Canadian bonds held by U.S. residents, we were able to treat some 
flows aS primarily borrower-determined and others as primarily 
lender-determined. " Although these considerations influenced our 
choice. of) -an ssestimatine form for the ‘equat rons. we-tave ween 
cases tried to anclude demand sinfluences*in=the supplier-orvenved 


equations, and vice versa. 


Zs Pure flow models vs pure stock models 


Many.) jot) theypreara sen empirical studies of Canadian 
international ‘capital flows: ‘are ‘of’ the. ‘so=called "pure = t2cu 
variety... / The dependent wardable ‘is Vial "capital = flow “and? ssiire 
independent variables include a rate-of-return differential and 
perhaps other variables reflecting exchange rate expectations, 
risk: and requirements for funds. This formulation has been 
subjected tole theoretical “criticism “because: (a*) Sr? a gnoren 
realignment of existing portfolios in response to a change in the 
international’ -rate-of-return “diiterential,vand-"(b)7 in vee usta 
form it implies a continuing capital flow in response’ to a ‘give 
and unchanging rate-of-return differential even if lenders' and 
borrowers' portfolios remain unchanged in size. The theoretical 
defences of the. pure flow model must rest, in the first case, “ea 
the existence of relatively high decision-making and portfolio- 


switching’ costs: In the second case the model can only be 
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defended as a linear approximation that is reasonably correct if 
Eicweat low, Pofenew Tinvestible funds) as relatively i constant. These 
defences are not really adequate, because, even if all port Podas 
adjustmentaghas 6to, "takex place s:vida-~, ‘portfolio increments, the 
extstinegwsize andastructune (of therportfoliosought. to .infiluence 
the allocation of portfolio increments in response to given rates 
of return. As for the second defence, there is really no need to 
treat a multiplicative relationship as though it were additive. 

Thegpuredstocketheorys= bys contrasts makes. then sstock.-ofs.an 
asset a function of a rate-of-return differential, and sometimes 
of the total wealth of the assumed investor. If this model is 
Pa6b Leds Pan firsts di hiepenceimformseathensthescapatal»fiow is the 
dependent variable with the independent variables being the 
changes in the “ratesof=returnygadifferential,.and' «the. change. in 
DOrtLolionrsiZe « Depending@kon thes stunctional, form: wused.-for 
estimation, thesanpmoder., ta keTethenepure.s i flowesmodel. can have 
unrealistic equilibrium properties. For example, if the equation 
woreehitted;in» linear, form with, the stock/of,the ,asset., held | by 
foreigners, as, the dependent variable and with the-rate of return 
and the size of the foreign portfolio as independent variables, 
then the equation would imply that the rate-of-return effect was 
gndependent of portfolio size. If no allowance is made for lags 
in the adjustment process, the pure stock model implies rates of 
capital flow that become infinitely large as the length of the 
observation period approaches zero. 

If portfolio size variables are omitted, then neither the 
pure stock nor the pure flow model is theoretically appropriate. 


if the pure .stock model is.estimated.with the.stock taken as a 
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fraction of the relevant portfolio size variable, then the pure 
stock model can be appropriate with or without portfolio growth, 
bute onlysif4= the. port? ol tomadyustment asmcost less mand immediate 

If lags occur in the portfolio adjustment process, then a 
theoretically appropriate model must contain some elements of 
both the pure stock model and the pure flow model. TNerEmentsrivo 
portfolios may well be allocated according to the pure flow model 
based-“0on» one -\somt~ “of se lacs process: although realignment of 
existing portfolios maybe better déscribed by a pure stock model 
based on some other lagged adjustment process. 

Neither the pure stock nor the pure flow model takes account 
of the difficulty, mentroneds in sine “previous. “sec tUron, that ae 
least two portfolio magnitudes are relevant to the capital flow 


- the borrower's debts and the lender's assets. 
o Stock-adjustment models with lagged responses 


The discussion above suggests that total capital movements 
may “depend’ Pon? two Wag processes "Operatune einer reoponse AERO) 
portfolio. crowt Nn wands stom rabesOh-revurn differentials. One 
advantage of the split between new issues (treateds priamaril yas 
a borrower decision) and trade in outstanding securities (treated 
as lender behaviour) is that it may help to unscramble these two 
lag processes. Borrower equations can show how new issues are 
allocated to. various, Lending scountriesin* them lyent of curreniaee 
slightly lagged rates of return on new issues. Ons thes -other 
hand, lender equations may show a much longer distributed lag 


process of adjustment (because of decision-making and transaction 
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COSsts)e ton they propertionsedesired in) the) light of rates of! return 
and rask considerations. Retirements of securities and the flow 
of new issues determined by the borrower equations will directly 
Pntiivenceathe@ilaggedsstocks of. securities; twhich is*»an! eamportant 
varlablesan thesienderzequations: 

MOStmeOlmmrne: “Lendereequationseareportedeinasethismchapterzare 
based on the assumption that portfolios are adjusted according to 
ampaAttTerngory geometrically decaying sdistributed *slagly weights 
Phasseassumptimonegivesiriser to theifamilaar stock-adjustment mode 


aseunespreferrcds=estimationeform. 


4 Transactions costs, exchange rate expectations, and 


risk considerations 


Transactions costs ~amay«antroducevsubpstantral nonlinear ity 
My UOmML Nem re LhECLe Ot, rate zof=returnn dinegenent tals on meu: 
mLernationakwadistriabutionssof new rssues *and on thesrnealignment 
CmeexcrSuIneg apontpLolLrosmyothesexistencesof essuchscosts gcould aglead ; 
Under eeappropriate —§ assumptions? sLossmarler equilibrium *portiohice 
DROpDOriLUONS 1nvesteduinvassets with shugher transaction costs , and 
ho weariterent tspeeds sof (portiolsovadjustment tin. response 7tokrate= 
Ot=rneLurn different tals Ohedififierentisnzes. A threshold” model 
Michine be esised esappropraatelyn ito vdeseribe nathe: sresponseisriof can 
Individual <asset-holder sto vehanges ,in trates Aof return. A model 
Or the seinvestment geort Sportfolio, “inerements™ might» iwells te 
darrerment ethan ‘one hor émeallocation ofmexisting- portfolios, tsince 
the former involves only the costs of search and purchase whereas 


the latter involves the costs Om: sales transactions as “ewe LE: 
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Even if a pure threshold model were applicable for an individual 
portfolio lLowner, its edges become blurred when aggregate 
portfolio responses are being estimated. The situation gets even 
more complicated if the range of substitute securities changes 
over time, or if changes occur in transactions costs or invPe the 
risk characteristics of the available . securities. When 
attempting to construct a manageable and empirically testable 
model, one must make some simplifying assumptions to reduce the 
extent to which these complications influence the structure of 
the equations. In our experiments with various nonlinear rate- 
of-return variables designed to capture the iniauence of 
transactLlons scosirs, we implicitly assumed that representative 
national rates of return were the only variables interacting with 
transactions costs. Thus we could represent the effects of 
transactions costs by inelastieseportions’ sofistherspartiatl 
relationship between target pore? ol1:0 proportions and 
international interest rate differentials, or ssupply tpriceso£ 
capital differentials. The functional form we used was the _ same 
as that» employed:ito represent ‘the, rules of, the pegged exchange 
rate game' in our equation 21.1 for the official demand cfor 
foreign exchange. If Rl is the domestic interest rate, and R2 


the foreign rate, the variable takes the form: 


[R1-R2]/(C-(R1-R2) (R1-R2) | 


The constant C is the square of the limit to the difference 


between Rl and R2, the point at which supply or demand becomes 


perfectly elastic. The values of Cx tested satilvhad aysquancieroorts 
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gerearer than "the historical maximum *foriRi-Re.: Although we tried 
amenunbey» OLenedvererecntPivalucstforeéthe permissible grange ofthe 
imverest * rate aztfiferential, these nonlinear formulations 
generally ‘fitted less closely than the usual linear model that 
ignores transactions costs. 

Exchange rate expectations, one may safely assume, are 
formed differently under pegged and floating exchange rates. 
Under a floating exchange rate system, each participant may have 
hice owneoidea © eos ta’ Snormabiytexchange -ratesbased either son ssome 
autoregressive process or on forecasts of the presumed market 
HhOorece's « Under a pegged exchange rate system, a similar process 
maveapp ly eduring *normalvtconditions, with antentirely «different 
process coming into play when the exchange rate hits a support 
poinveand forcestheavy official ibuyingtor ecselling aot iresenves. 
Furthermore, the kind of expectations process that is relevant 
depends on the naturerorsethetcapitalefiow.s b\Thetissuer;fofivbonds 
in a foreign currency is concerned about the likely change in the 
exchange rate between the date of issue and the date of 
retirement. The portfolio purchaser of securities, on the other 
hand, may be guessing about exchange rate changes within his 
planned holding period, which may be only a fewledayst Gor oa. ofew 
months. In our equations we tried various ways of modelling 
exchange rate expectations, including building them intosrate-oL- 
return differentials. Only two of these ways were successful in 
confrontation “Iwith’ the data. We used special variables to 
represent particular times of doubt during the» 7fixed exchange 
rate. periods; using the same formulation that plays such an 


important role in our model of the foreign exchange market. 
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During wethemet lexi) Peme ra lem apetNOd ane obtained some slight help 
from the linear difference between the actual exchange rate and 
an assumed value of $1 Canadian = $1 U.S. 

Subjective risk variables, which provide a theoretical 
rationale for two-way capital flows, do not appear in our models 
of capital movements except in the form of variables reflecting 
expectations about the likelihood of particular events. There 
are twoereasons (for thissituation. On the one hand, a critical 
survey of the variables that have been suggested as ‘risk 
proxies' usually shows these variables to be open 2tomaiverse 
interpretations vande)lm@kely Sito irepResenta ya jumbLeswr of. Sothner 
factors. On the other hand, in the process of simplifying theory 
to the ‘point ‘where it “can be tested with *smal?l data samples, 
researchers who have had to suppress third country rates of 
return and other important influences can fairly easily persuade 
themselves that the dispersion characteristics of subjective 
probability distributions of rates of return (and the relevant 
covariances) are either stable over time or so unstable that 


suitable proxy variables cannot be found. 


C Equations for Long-Term Capital Movements 


In several cases, particularly in dealing with capital flows 
between Canada and other foreign countries (i.e. excluding the 
United States), the available rate-of-return and portfolio size 
data did not permit us to disaggregate capital flows as much as 
might be theoretically desirable. In other cases aggregation was 


natural because the disaggregated flows are small. Where 
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disagerecations swass undertaken, s<aS.dn »the- .caseé- ofe#) Canadian 
Bovernment and corporation, bonds’ sold; to: U.S.<-residents, we treat 
rerarenentss /ofe.fLoreigen=held domestic bonds as exogenous 
variables, since they. sarevwnotieeneraliveresponsive. tosicurrent 
Congnim Oons@eands sare skefairityareasilyesforecastegtrom sindependent 
information. Aside, from. retirements ‘and, some sofficial— new 
peosuies sy the hexoecenous "categortes sor lone-term capitaly’ flows= are 
Columbia “River  ITreaty spayments, government loans and advances, 
expohumcredi tess gandamiscellaneous long-terme items jnoty included 
elsewhere. Thesenlatter items<aretcombinedeas»FILOL2 and FALOLS 
inmethnesbalance lof paymentsgidentities:. 
Dnethisesectsontwetpresentetarst thesgequations for, e«darect 
Investment ri ows: eiromiethes UniteduiStates to Canadas fromsother 
ColuntrnesetoeCanadasemandasatromeanCanadag: toe sthemeUnitedrastatess 
DireetL*® investment -by = "Canadas invcountriesiother than thes United 
Stateswisetreated astparti of anvaggregates long-term? capitali«fiow 
HomvLUnOSen Countries waWerthengdiscuss portfiolicomcapi tare tilows from 
the UnstedestatesgtorCanadas In? thesthirdspartvof, the tsection we 
econsvaer, portfolrossacapi talerintlowsegtromet others heountries7 bio 
Canadas pbinadiye weseldeale wathisportfoliowcapitaly-flows* from 
Canadagto thevUnitedusStatess anditotal directeandwportfolios longs 
term capital movements from Canada to countries other than the 


UnitedssStates: 


NE Direct investment 


The theory underlying the direct investment equations is 


Pha tweetLows. Cig: from the United States to Canada, ought to 
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depend positively on the marginal efficiency of capital in Canada 
and the supply price of capital in Canada. Thetformen OAnfluence 
is self-explanatory. The latter influence arises because funds 
from a U.S. parent company, or from U.S. financial? markets es *and 
funds raised in Canada represent alternative sources of funds»®for 
Canadian firms either controlled in the United States or ripe LOL 
takeover by a U.S. firm. Correspondingly, the direct investment 
inflow from the United States to Canada ought to depend 
negatively on the marginal efficiency of capitaleinethne United 
States. and. the supply price off "capital Manyethe Unitede tata tess 
Since the aggregate level of investment expenditure is explained 
elsewhere in the RDX2 and MPS models, taking appropriate account 
of the factors determining the marginal efficiency of investment, 
we can use the level of investment expenditure as a predetermined 
variable in the direct investment equations. Only in the case of 
direct investment flows from the United States to Canada were we 
able to capture the separate influences of the attractiveness of 
investment opportunities in the two countries andwrott he 
difference between the supply prices of capital in the _ two 
countries. Eveny®in Sthisvequatiaony asain_any bilateral capital 
flow equation, we ought to have been able tolmcaptunes alsoserne 
effects of changes in investment opportunities or the supply 
price of capital in third countries. This would be. too *much) wo 
expect, given the indivisibilities and special factors involved 


in direct investment decisions. 
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FIDI12 Direct investment in Canada from the United States 

(Equation 19.1) 

Although we made in the previous section what we thought was 
a fairly clear distinction between borrower and lender behaviour, 
we are presented in our very first equation with an apparently 
Special case. Direct investment decisions are lender decisions 
Ties eire ss DUutw thew moOdelenisyisets up *iwath *direct -Sinvestment 
cavmmalLeds ase sat oralioweto™ thesproduct Vof a “four -quarver moving 
average of Canadian corporate requirements for funds weighted by 
the share of business assets financed by direct investment from 
the United States. The total requirement for funds is defined as 
business fixed investment expenditure minus the sum of corporate 
retained earnings and book depreciation allowances. Requirements 
for funds are defined net of internally generated funds to match 
the balance of payments definition of direct investment inflows, 
which» are measured net of any funds provided by retained 
earnings. | 

The reason for this apparent jumble of lender and borrower 
pehaviour “is that“’the corporate requirements for external “funds 
are the result of decisions made by all Canadian firms, including 
those controlled in the United States. Ideally, we should like 
toy *pbes able’ fo treat =the “take-over “portion “of direct Vinvestment 
separately and to estimate the non-take-over’ segment as a ratio 
to the external funds requirements of only those Canadian firms 
directly controlled in the United States. Although the available 
data are not good enough to permit separate treatment of the 
take-over portion of direct investment, we attempted to relate 


the cash requirements variable to the proportion of business 
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financings -nortially @provided “by UsS-eparent COMpAanleS ami seas 
done, as mentioned above, by multaplying thesiaggregaves cash 
requirement by the ratio of the stock of Uso wade ot investment > 
(GDIRViI2.) measuredymar replacement value) to total Canadian 
business fixed assets and inventories (KB$, also measured at 
replacement value). Lf «anything “happens to influence the curren 
share of investment financed by FIDI12, this will alter the ratio 
LDIRV12/KB$ and thus alter the share of new financing thereafter 
'normally' provided by U.S. direct investment. 

The main causal variables in the equation, in addition to 
corporate cash requirements, are a nine-quarter distri buve dima 
on the difference between the nominal supply price of capital 
(RHO) and the corresponding U.S. variable (RHO2) a Sands Ramee. 
requirement-for-funds variable. The ~U.S#e cashaesrequrmremenuc 
variable is the U.S. equivalent to the Canadian corporate cash 
requirements variable, divided by total personal savings. It 
might be argued that we ought to use the differences between the 
real supply prices of capital, RHOR and RHOR2, rather thane tie 
nominal figures. If» RHO=RHO2 «differs, from), RHOR=RHORZ 5 jthen 
expected price changes are different in the two countries. Le 
exchange rates are pegged, Ore tia tthene® aressotherasiactons 
restricting expected movements towards purchasing power parity, 
then the RHO differential may be more appropriate than the RHOR 
differential. 

The two remaining variables are EGUIDE covering the period 
of application of the U.S. balance of payments guidelines, pand 
ZDEPREC covering the period of. adjustment to accelerated 


depreciation allowances made available in mid=LOGSybOnLIrms ee Wi i 
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Pot weCanaduan Ownership, Obmvatheshanes:, Jaisted tonsa. Canadianastock 
exchange. in sbothercasesas Lie Sapparecntiaresponse, Gof Gi Rece 
investment may have been--as much a preemptive response to 
expected future measures as a direct response’ to the actual 
measures. This yoampariicularlysehikely. bo benmsominetheycase oF 
PiCmUGoOe cuTdelinesas Whi chadadinoteMexphicitlyssapplyaltio, edirect 
investment in Canada (except in 1Q68) unless it was being used as 
a means of passing funds through Canada for portfolio investment 


abroad. 


FIDI13 Direct investment in Canada from other countries 

GHgiia tons eL2..2:) 

Sancestheresaarcs SOmmmanyon OLhnére=countries( s a aeies, | Ot 
possible to obtain an equation taking adequate account of 
competing uses for funds. As with direct investment from the 
United «States;:the direct investment..inflow- from other countries 
fornestumated » aseta iatrnacti.on of Canadian COrnporaLre cash 
reduurements:. ie le arel siweanditrenences | \toLtinotetzan the 
definition of cash requirements. A four-quarter moving average 
iss suseds for FIDI12,) this being the shortestolagysthat, eliminates 
the purely seasonal variation in cash requirements. By contrast, 
a twelve-quarter moving average provides much better results for 
es Line's suggesting less immediate links between expenditures and 
direct investment inflows from parent companies in countries 
other than the United States. The second difference is that the 
liability accounting for other countries as  1éss detailed than 
that used for debts to the United States, so we use a variable 


(LDIPRV13/KB$) involving both direct and portfolio investment to 
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represent the share of new financing 'normally' provided from 
foreign countriesuothersthane ther Unitedastates:. 

Since! wey weres tunable: “to develop (an “other  :Counmtries.: 
€quivalent. sto.’ RHO*onr@RHOR, wei took the USK Valongovermibondarate 
(RLUKJ Stoerepresentethe alternative supply aprace <oOf capital edad 
used a distributed lag on the differential between RHO and RLUK 
spreadioverefournteen quarters. Uihis distRabutron=seems alone yerur 
itsissempirically tstrongersthan any of thenshorveragdistribupuone 
fate dt. The other variable in the equation is QOIL, accounting 
for the identified foreign financing (in 4Q62) of the takeover ‘of 


a large Canadian oil company. 


FODI1I2 . Direct Jinvestment fromCanada invthesUnited Staves 

(Equatdone 19.25) 

This flowsis estimated Sas “ae proportiom tof Sther GCanadaan 
dollar, fequivatlent.sof LUGS. corporate cash requirements, which 
turns out#tocbe thevonly determinants thatiis’ Sbotheb theoreti carry 
and ,émpirically’ important. °QSAGE Aas empirically important, pu 
of little -theoretical “interest becausevit Nas- only” one positive 
observation, TNA SOCEs tos. Account errorzanv,identifived saverotea 


large U.S.¥subsidiary tby@atCanadian corporation: 
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2 U.S. portfolio investment in Canadian securities 


Dealing ewithsporvtLeoriorinvestment from Ssthe “United) States, 
OULerI rst decisiron was to “declare retirements of fall foreien-held 
Canadian bonds “and New issues of Government of Canada direct and 
guaranteed bonds sold to foreigners to be exogenous variables. 
mince most” "bonds “are “retired only= when” “they are 7due, it is 
Havuira vero -vreat retirements vor bonds7as © "predetermined, =cand to 
Forecast Tathems oby “means “ofCspecific informatron about ‘maturity 
aaves of (large vssues *held -by  *foreigners. New Government of 
Canada eelosues Sot. “bonds store foreioners,; especnrally sforeign=pay 
bonds, sare properly iresarded asi (policy variables, except» to “the 
very minor extent that foreigners purchase new government issues 
in the Canadian bond market. Indeed, the only Government of 
Canadaw LOreven pays erssucs Sof ma jorlrsi ze Fim srecenti years. were 
occasioned by the 1962 and 1968 exchange crises. 

StL eto ibe-tconsidered are new assucs Tors corporate: “bonds; 
New sw rssiwves 2/0 /oprovanciadl T and!s municipal \(PkM)isbords >. trade in 
outstanding ebondsimof “corporations; "trade cin »=coutstanding’. “bonds 
issued by each of the three levels of government, and portfolio 
transactions in shares of Canadian corporations. We separate new 
eorporate and P&M issues because ‘they depend on different 
factors. There areeitwo | treasons’ hhorneiseparating. vtrade an 
outstanding government and corporate bonds. First, the new issue 
equation for each sort of bond depends more on the stock of that 
Gatercory #fof sbond Sin theehands tof dis. holders: ‘than on theicstock 
of both sorts combined. Second, we need to keep government and 


corporate bonds separate to help define our series (RVB12) for 


ZAKS) 


the percentage of Canadian business fixed assets ands ePnvVerlvor Tes 
owned by USS. residents. 


We turn now to a discussion of the individual equations. 


FINIPM12 Sales of gross new issues of provincial and 
municipal direct and guaranteed bonds in the United. States 
(Equation 19.5) 

This flow is presumed to depend primarily on decisions of 
borrowers and is estimated as a proportion of total gross new 
issues of P&M bonds (GBRPM), a series explained elsewhere in the 
model. (See equation 14.11.) Some reasonable equilibrium 
properties are guaranteed in equation hO-25, vs incea zero jvadare 
for the flow will be predicted when provinces and municipalities 
are not issuing any new debt. 

Although we experimented with interest differentials as well 
as liquidity measures, we found that the U.S Oeborprowing brakromwas 
more closely related to Canadian bank Liquidity ‘than yee tire 
interest differential. One reason for the insignificance of the 
interest rate series is that the two rates we employ are those on 
outstanding Government of Canada bonds (RL) and Us. corporate 
bonds (RCB2), while in times of bond market tightness a large new 
issue might well have to bear a significantly higher interest 
rate than that obtaining on outstanding issues. 

Our measure of the tightness of the domestic bond market is 
the indicator of credit availability explained in section D rua 
Chapter 9. The variable is based on the difference between the 
earning liquid asset ratio of the chartered banks (RABEL) and its 


target value. The target value, RABELD, declines through time. 


DhereyULDo.7 . bDotmowine eS proportioneee whachY averaged about 22% 
DerwWCeiwalooo land webLOGSensiwas!) alsom apparently yaattected@ shy’ ithe 
exchalre Mracve uncertaanty, Mor by ithe policy announcements of the 
hederaissovernmentw discouraging foreicn’ borrowing. or) bDOthHYS #4 b 
rhea end ofeethertilexiblesexchange* ratesperiod. oWe have defined 
themneLevanty period (following! Freedman 20 )\p. 119)» to bes 3Q60° to 
Soo -muncLusive. Oerhe; cocificient on QUOBO indicates’ a Substantial 
MOGUC TOMI a Nes bOrrowine jRatwondurine bhassiperwvo0d. 

Themignawevard ablesiscdtey inves both new! sssue, “4qauations © ais 
Hewtaueda. DOsus hell iS.» Dnverestiebquali zation Tax. -BI1ETB takes! the 
Vale sSm=omirOMoQGS wolo064 inclusive, followedSby ol) ane "4064. 
The negative values represent postponements of new issues during 
the period when it was not certain that Canadian issues would be 
exemple Lhempassapesory the law and sthekerantinemof the exemption 


were followed by a spate of deliveries of new issues in 4Q64. 


FINIBLS: Sales of gross’ new issues of Canadian corporate 

ponds#inethevuni tedistatesim (Equat ionvg%'s:) 

PPCM Oats vO aT Seve RY ae Simi Late ein Est ructure~to ethat for 
Provincewal, ,andeamunicapalysbondsi: Lhe  bormowairge: erequarements 
variable is more roughly defined, being a twelve-quarter moving 
average of gross business fixed investment expenditure} minus 
Duindseasseneraved)) intemnally iby corporations. gihe use of shorter 
averages, sod iGachy Mmequirementis)* gave grise;oito iiless accurate 
explanataons sof the flow FINDB1L2.s Theil main: difference between 
thas; equa tion: and) equatad onl 9).5) for-mew P&Mpissues' is that inthe 
equation wor icorporaitier bonds the borrowing ratio, is lower) for the 


entire flexible exchange rate period, butea not, espeelaltives so 
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during the time when provinces and municipalities were being 
discouraged from foreign borrowing. 

Lie Soda dateo Ny the=SEILNIBL2e equation shows some lender 
response, because the stock of Canadian corporate bonds held at 
the: end of.theyprevs ousequarter by UsS., residents; measured eascema 
proportion of U<S. household» weaith,-entersiwith’ a -negativessien. 
The stock of debt is measured in millions of Canadian dollars and 
U.Ss- household, wealth an jtriiisons of UsSsidollars. gels me sauise 
correct way of specifying the variable only to the extent. that 
the «debt. “is*> idenominated.  insUso.)dollars. 2O0therwise>sthegU es. 
equivalent of the stock of debt; will *change -whéneothe> exchange 
rate changes. In equation 19.5 a corresponding variable was used 
but..citwehad «an insignificant cocfficient withethesreversesoruan. 
This may indicateithat «the desired »proportions) of -sr&Mr  bondsmean 
U.S. portfolios has. grown.overstime» to a, greater extentsthanwelar 
of corporate bonds. Conversely, it is possible that the Canadian 
market has become more inhospitable for P&M bonds than for 
corporate bonds. In°case this were so; possibly because» iof the 
large amount of P&M borrowing, we experimented to see whether the 
proportion of P&M bonds or corporate bonds in domestic portfolios 
had -ancimpact. on U.S. aborrowingeratios.. Wescoutdsdetect jnogsien 


influence. 


} 
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PILLOGBI2Zs Trade in? outstanding Government of Canada, 

provincial and municipal bonds between Canada and the 

Hired @otaves@menetesates to» the United States ) 

(Equations 19%)7-) 

Gitcuwequavionetse Simples “andivquite ssatistactory? 1d aaa bi 
presumed toereflect lender behaviour;' whether in’ response to new 
issues by Canadian borrowers or to changes in interest rates. 
The U.S. portfolio share devoted to Canadian bonds is assumed to 
depend only on the difference between Canadian and U.S. long-term 
interest rates. Moresprecisely, Gthe extent lor =whicheeporri ol70 
realrvenments ., “takesriplace through” trade -ino outstandingYy sbonds 
acpends only sone rates!) of return. oAn. increase softs ler percentage 
pountesdne thes Canadian interestvrate woulldslead, according tovthe 
CduartonPetona $57 midi onsintlow tof, runds—towCangada sdurings ethe 
curren, sduarter withrougchs) tradewvin -“outstandaneyecovernment. bonds 
thea wetows dn vsucceedine |quarters! swould “"become. “successively 
smaller as thee “proportions of SUsS er portfroliosWrdevoted. oto 
Securrties=issued by] -povernments® aniiCanada rose *tor sits) new 
equilbabraum “Level: 

Sunce? oLhtssrequatdony Mmkenthesothersequations*forscapital 
flows from the United States, contains the lagged stock measured 
As “aa cproportionr boftigtis Si) wealth: the ampPicaLvonsisethatwan 
Paerease ))0f. VeSkso oweaath ewouldsslead) stoevrtnet purchases Of 
outstanding Canadian government bonds even if interest rates 
remain constant. But if new P&M issues in the United States were 
so large as to make the stock of Canadian government debt held in 
pnenUnitediiStates ‘rise tatcalfastersrateuthan,.UsS?-weabth, then 


there would be, fore ’given interest rates; continual sales to 
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Canadians by U.S. residents of these outstanding government 


securities. 


FITOBB12 Trade in outstanding Canadian corporate bonds 
between Canada and the United States (net sales to the 
Unateda States )s(Equationel 97s) 

As with the trade in outstanding government bonds, this’ £ Low 
depends on the Canadian-U.S. long-term interest rate differential 
and on the lagged stock of Canadian corporate pondsedividedeby 
UvS. household, wealth. Injaddition, “thee trade" “depends Tontetwo 
exchange rate expectations variables. Thee first, PEXsEREXE ess 
equal to. the exchange rate (in Canadian dollars per U.S. dollar) 
minus 1° until 39617, equal to zero during the period of exchange 
rate uncertainty (4061-3062) 7 andmeequalys to the exchange rate 
minus” “s0Si4 sfromy140629. on. When the foreign exchange rate is 
aboves its “supposed ‘normal’ = ovalue, there iss ean increased 
incentive to buy Canadian-pay securities ine oOrdee st omoptann 
capital gains when the Canadian dollar regpainsmeaacs inormaws 
strength. The variable assumes ‘par psychology' during the 
flexible exchange rate period and ‘peg psychology" during” the 
fixed exchange rate period. The quantitative importance of the 
variable is not great, leading to an initial flow response ofr Si2 
million per quarter for each cent that the exchange rate deviates 
from ‘normal'. This may be compared with the initial interest 
effect of $6 million for a percentage point increase inp ecne 
interest differential. The second exchange rate Variablexwiscstue 
speculation variable, EF68E, takens \frome’ the foreien sexcnange 


model. In equation 19.8, EF68E indicates a $€6 million capital 


PAs) 


Olu telow sine looser ands ascorresponding) ainfilows An 2068." Bye contrast, 
MUS mpactaitiet heaegquadsioly tort them pravates demand =f,07 eforeven 
exchanee. us almost 100 times as’ great’. 

Thes equation! also: contains ab variable covering’ they flexible 
rate period, indicating slightly greater purchases of Canadian 
pendseeavew that tame. Thisrettect «which sis not significant; may 
mellasberdueato. the exchanger uncertainty of 1961-1962: followed. by 
they «Untss Iinbperestarhqualugatn one lax am ses Cel “Tromanid=19G65i. 
Speciale variabl est fore thevlET were! tried> without. success™in- this 
equation. TMheseffecieot. thes LEelemay, well, beso reduce the amount 
of gross sales and purchases of outstanding Canadian securities 
between: Canada’ and thes United States “without altering * the. net 


flows appreciably. 


FIPVB12 Purchases of Canadian corporate shares on a 

portfolio basis’ by U.S oresidentss Gross new issues, 

less retirements, plus trade in outstanding shares 

KEquatone 101.9") 

This ‘equatione presents thes! classic@propiem of “explaining 
large but industry-specific capital movements in the context of 
an aggregate model. The net flow series shows continous inflows 
to Canada until 1Q61 followed by almost continuous outflows until 
PoGveands then =steady=int lows until thetend “ofPethe data period, 
4Q68. EP ithneeoene teainttowes tow anadae-in= thes late 1950s" was-a 
hangover from the Canadian resource-based boom inethermid-rLrattves 
and the outflow in the 1960s a consequence of disillusion and tax 
changes, what is the best way to explain these Plows! Swi-ths nS Sthe 


context of an aggregate model? Even with much more 
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disagperegati on,awenwould no doubtintands iteg datitaicudste stopemescolann 
the changing fashions of investor psychology by means of actual 
industrial achievements. 

Only after adjusting the» equation ito account! forsa number of 
specific factors» weremwe. able to yrelates thejaf low: totreiative 
ratesj;rof return ands portfolio prowth.. -We fitted ther equationsas 
a changerin stocks model. withs,separateradage, patternsme tor: amide 
change) Ging the rate-of-return! differentialwanditheachancemimnmurs. 
household wealth. Inj theslightsofy thet modelaadoptéds wha chase tars 
better than the stock-adjustment model using the lagged stock, 
thers ratesofsreturnjappears: asia: four-quaritier  dictraputedravarcemou 
firstesdifferences. -of* RHOR-RHORS? andéaiisax-quarteredistrapuned 
lag on changes in U.S. household wealth. Ine this. & eauatronr the 
RHOR GuviPPereni. ae fits, better than /thes)RHOs¥datferenia aie 
Suggesting that portfolio purchasers may have a time horizon long 
enough to, take account of price expectations but not long»y=enough 
to envisage a re-pegging of the exchange rate as a consequence of 
the. differing, rates, of inflation.) gine. vardabl esaaltovimmcanor 
special factors include: QMIDEAST, which accounts for purchases 
of Canadian \ oilyisharessinethe last, half ofad967ebecausesotetne 
Maddie; East) *war’s QUSTAK- which accounts for portfolzo 
realignments following removal of U.S. tax provisions favouring 
mutual. funds holding foreign) eauiteessatand QBROKE, which 
represents, sales;, of, Canadian shares. durings1965<in reactionsto 
the bankruptcy, of: Atlantic. Acceptance, a. major Canadian «finance 
company. 

To, ensure» thats, the:. equation, ,would have reasonablesstock 


equilibrium properties, it was estimated without a constant term. 
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tisthesequation had been-allowed to-,have a-~ constant /term,;. this 
term WOllMla willavies indicated = changeéses overimtimer, ine. portfoldao 
COMPOSATIONSeEVeNs when!) poTtfolioewsizes,arates, ofy return,» and: .all 


the other supposed determinants were held constant. 


3 Rorit olios Capa tadeint lows.from othery countries 


We have made only a two-way split here, between government 
and all other Canadian securities. Thise Spdite venabi ess, rus) =o 
defanvenouravariablent orathesgnets wealth of=residents, asa well7as: to 
calculate the market values of international indebtedness. Both 
series encompass new issues, trade in outstanding securities, and 


retirements. 


FIGB13 Sales of Government of Canada, provincial and 

munvtcapal, bondssing others countries: Gross new issues, 

less retirements, plus net trade in outstanding bonds 

(Equation 19.10) 

This flow. wassrather, small (the largest observation: was an 
ouLflow vor <$354). million during, thesexchange crisissine2Q62)- and 
our basic interest rate and lagged stock variables do not explain 
aevervalargcerproportaoniso of. .itsabvariance:, Thetpinterests«. rate 
differential we employ is the Canadian long-term rate (RL) minus 
the U.K. long-term government rate (RLUK). These initd ad. tadnidow 
Response vtosta sithpercentageyspoint«inerease, ine RL is, about $12 
million, with an unrealistically high eventual equilibrium stock 
change indicated by the very small coefficient on the lagged 


stock of bonds held. In this equation, as in all our equations 
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for! “capital flows? to and @izomeother countries, vaneagenuoepaveminar 
exeludest only the United States; we areshandicapped™ *by* lack ™ sot 
adequate foreign rate-of-return and portfolio size variables. 

The large 1968 offerings of government bonds of Canadian 
issue in Europe are accounted for, rather than explained, by two 
separate variables. Themarirst? thetpolicy+vard apreseZbunor ic 
the $175 million ($ Canadian equivalent) Government | of ~Canada 
second-quarter borrowing in Lire and Deutsche Marks. The second 
variables: OEUROPM,? has the value 1/3- An 782068 Vande it ane s0Ger 
QEUROPM is intended’ to ‘capture the demonstration effect that 
these federal bond issues had on P&M borrowing in Europe between 
June and September. (Hence. 1/3" \int2Q68 sand s1Sin4506s5)-s) eine 
incentiveserrectiwas offset vafter thatetime, wey eassume, by —- the 
tightening of the German financial markets after revaluation of 
the Deutsche Mark.’ At any rate; the borrowing did not take place 


in 4Q68 on anything like the same scale as in 2Q68 and 3Q68. 


RIBLES i foales vot Canadian corporate bonds and shares in 
other countries. Gross new issues; léss retirements," plus 
netstrade an! outstanding®bonds* and “shares = (Equationelo. 11) 
Thissequation is °basede on-ethe. tageceds stock® of pCanadian 
private securities held by residents of other countries, Canadian 
corporate cash requirements as defined in equation 19.6, and the 
nominal supply price of equity capital in Canada (RHO). We _ were 
unable” —to® develop® <a®satisfactory corresponding supply praceror 
capital in the United Kingdom, so the Canadian rate appears on 


its own. 


Cid, 


Lie aiilintval es Lt LOW eres pOnsemlowa olin sincorease Sin! thevsupply 
Drice=ot “capital insCanadawis about ssl9 millions *withean eventual 


PTovakeportrollo Stock adjustment of about $7:70 million: 


4 HOP Rtois.orserlows efromecanadaeto the Unived (States tand= total 


flows from «Canada “vo. other vcountries 


BORTT2eerurchases of (U.S) bonds *and shares “by =Canadwans. 
Gross new issues, less retirements, plus net trade in 
outstanding tbonds “and@shares.= (Equatvon 19.12) 
Ehaseeequatiron- ise sestimated ern SternsY “of WU 5S. 9 tdollanrsi; 
Cuploying =a =stock=adjustment formulati ongwherein® the ilagseed total 
varie wot Canadian long-verm@claims®on®thewWnited States (AL2)7is 
mmcriacdamas avtraction of Vv; ‘thevtotaltmarket value -of@ ther net 
Worthewor Canadian residents. "rheerate-of-return idifferentialmis 
RHO-RHO2s)- and "1s ~cOeTricitént tshowsay (UTS. e$9 milion initial 
response | for -awel © percentage point “change fin “RHO. Ee 2s 
frequently argued that ‘the’ large "Canadian “purchases. Gof’ “UTS. 
shares in “the mMmid=l96GQs™*were = -due YVior the™ Unavairlability 7of 
Canadian shares in *theelectronics andvother highly technological 
industries showing large ‘increases in Share prices “during this 
period. Since many of these@industriessare defence-related, we 
used a fourteen-quarter -distributed Jag v’onPlU.S 278 mrlitary = ‘prime 
Contracts. for” defence” +goo0ds""(0DG2)"eas@atproxy forthe mix of 


incentives causing Canadians to purchase these shares. 
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EOS: "Loneavermidirect sandeportiolwvoe:imvestmenvain: bonds 

and shares in other countries from Canada (Equation 19.4) 

The model employed here, as in the case of U.S. purchases of 
Canadian shares, asta change-in-stocks.» formulavion:. Lhuss s.uie 
independent ~variables include changes Jin. the determinants of the 
stocks of FOLIS2andadethe constant termes, suppressed. 

To captures the’ ancentives tominvest. both "directly, sandueein 
portfolios formyinnoOkCD countries swe used) the -MESiinod 6 lgundexmion 
OECD: capacttysutaiazation | (XBCE2)stoureconstructethe sms erhec waar 
OECD) Aandustriaty production. We then used an eighteen-quarter 
distributed lag on the changes in OECD industrial production and 
found >it» toptake-a humped distribution qwithspthe ssreatestewerenrt 
between two and three years back. This may be taken to represent 
aucrudefaccelerator mvestmentemode! forwether edsrect) Sinvestmen, 
component,sewhichwis about *twosthirds ofwthe>total flow. slDomestianc 
portfioliomecrowth Gis representedupyes thewcurrnentechances a neivieeuie 
market values: of privates sector= wealth. Neither the Canadian 
investment opportunities variable, nor /the supply @price snes 


capital in Canada helped to explain the flow. 


Dr Accumulation of:Asset andsbiability Accounts 


The sequationsedescribed:in the. previousmsection explain-sald 
the components (except some bondesgretarements.) andssother 
miscellaneous exogenous items) of the long-term capital account 
of the Canadian balance of payments. These equations depend 


heavily on accumulated international assets and liabilities, as 


Ze 


doe nemmequati ons tiiniiSecrons4Nexplaining “international receipts 
andspaymentssor interestewand (dividends. reLLeRDX2cisi-towm simulatie 
the balance of payments: consequences ‘of various policies 
accurately, the Important manternatwonalec assets and iMitabilaty 
accounts must be made endogenous to the model. This we have done 
ipeeSector t 20. The requirement however, raises a number of 
Senmiousadiffiiculties,. 

Consider first the lesser problem of accumulating series for 
foreignsholdings of “government@bonds. Suchuseries ' ought*ito be 
expressed yauinweLermsvof inarket valwe lor“book»value , in seither case 
measured uniformly in terms of a single currency. Even if these 
datasawere? Savailable; sit swouldubeynoceasy 'tasksto icalculate tthe 
Supposed interest payments. Were a book value of debt used, the 
relevant imtenesitm trate: serves mowoulid: be Gatlerpethy vor vextensive 
average of interest rates on new issues, weighted by the relevant 
Slows, “taking *duewaccount of retirements. This So otenlyt Sihe 
procedure yw followed in ‘our equation 4.16 for %interest payments to 
te United “States: If the market value of debt were used, the 
interest ‘payments would not be equal to the current yield times 
Picecurrent valuefor itnerdeby, sincemtine dept twouldainclude. “many 
bonds valued above or below redemption price, implying that some 
Cueetneeyleldasmustebe tatrtrapuvaplento tachangesSrin/ capital value 
maven Sthan sinterest = payments .2 AV priorsproblem “iseinvolved cin 
measirang. “ve edebtiaein © vVernsa.of° aressinglie currency. Our 
disaggregation is by country of residence of debtor and creditor, 
woh no “note atvaken-fof=-“the  icurreneys/in- which» the? debt is 
denominated. ALtnougn- sonerwRcouldeesplhit "the. néws issues by 


eurrency, no corresponding “split of trade’ in ‘outstanding’ bonds’ or 


Zee 


retirements: «ise epossible sy tsomithat “sany<ivintageieaccounvinge by 
currency -would=soonUgo vastray. In #ourvaccountinge  Sforgarunerapoos 
value of Canadian government debt (bonds issued or guaranteed By 
either federal or P&M governments, LGB12, equation 20.1), we have 
merely accumulated the balance of payments flows. This procedure 
Will -misstate=the adéebt seowrneg, Onwenelrrenenie fOUs fore pen pay, 
issues if changes occur in the exchange rate between issue and 
redemption. 

Whatever the problems of accumulating government debt held 
abroad, they are dwarfed by those of handling claims on business 
assets. Injdéealingawith=Canadiane i claims ) son non >réesrdents aewe 
explain, vonly aggregate flows,%and thave no appropriate scheme sfor 
valuing esbusiness assets vin theadebtor countries; §so wenaccumulare 
balance sof spayments (f Lows \Gvorwmdetermine sclaims @9on Jatheseunaced 
States \(Al2, sequation® 2027 )-andsother ‘countries ;(AlS 3 eequatron 
20#8).2 /ubhis procedure foncesmusy abo sienoresachanges me ium gemarice © 
values sand. texchange rates subsequent. to the date of sinvestment, 
but because of data "limitations weshave «scant alternative. The 
consequences of mismeasuring Canadian assets are not great, 
because the book value of Canadian international long-term assets 
(ALZTALS) “waswyoniy 18htas Vangeyine4Q68 sas zathes books, (value Rucs 
Canadian’ *liabilities. Alike (the s¢asset sand biabiulihy gaccounGing 
described above ignores short-term capital flows, since they are 
only” “available. ,onw lap inetse basis omand = stherefioresunsul tabvesrtor 
addition -tomthe erossvyandebtedness tserizes. 

We can accumulate Canadian business indebtedness to U.S. and 
to other foreign investors -using: «more appropriate methods.» of 


valuation. In preliminary versions Ofie sR DAS we valued 
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Tiabilatwiess bo foreignerscm#pinvesting= ani-Canadians companies at 
either balance of payments book value or at imputed share market 
Valier unemteaiter valuations involvedispliptangsithes totale market 
value | of; business= fixed »assets lands inventories: .(VKB) into 
resident-owned and foreign-owned components on the basis of 
interest and dividends paid to domestic and foreign residents. 
The book value measures were unsatisfactory because they ignored 
enanges> Any ythes value — ofe assetiss  aftersethesy dater of? original 
mivestmMentsemUsingeythevinterest Mand) «dividends tseries’ “fon tsplit 
market values begs the main issue, because a sensible model must 
contain some mechanism explaining interest and dividends paid to 
Roreteners#mant eterms of some Gunderlying liabilityraccountine: 
Pusmwemhad ay Louse alice back mon? ,Ourssunsatistactorys pookesvalue 
mMeacunesum Olea ltabilitpess ying ourtinitpalwexplanatwon sof anterest 
aad adwava end smpaidrto Lfored onerss 

Weihave recently substantially “improved the »accuracy <and 
PHeoreticalsmappealy |ofe our siiabilatyeaccountinges bys adopting, the 
meplacemnent avalues basis developedmin) thevcourse! ofswresearch on 
the Australian balance of payments [35]. There is more detail in 
oures Treavrment) Mofstabils tess topthetUnaited oStatesersolthey wad) 
be explained first. 

baba Lbibsess1'0 U.S ..residentssanvestinge AniCanadiany business 
acsetseariseviroms tdarects investments? portfolio, “investment. -in 
Canadian «shares; and = porvtrodi ow investment, in bonds issued, by 
Canadian corporations. Licwwd tapi tot yo. Gonss. direct investment 
account) eGbDIRVd2) ise) obtaanedyebyeadding stheydirect investment 
Pi cOwse (Dio )\ee andJsretained. earnings ongpdirects, tinvesiment 


(FIYCRE12) to a stock revalued each quarter according to changes 
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in thessameplacememt®* price jot business faxed assets and 
inventories. This procedure, which is shown in equation 20.4, is 
pased’ on)’ the" assumption? “that-/U.S%0 direct anvestorssnave, son 
average, Zeros neta’ fananchel 2 assets. Pane Canada, and) S acquire 
buTidangss, machinery, andes inventories in>* roughly? es theye sane 
proportions as do other purchasers of Canadian: ¥ business” © asseusi. 
Thisesassumptionseisl note strc ye correc (hebhbecause then indus riaa 
mix of direct investment by foreigners is different from that for 
investment by resident-controlled firms. However, the assumption 
is sure to be more accurate than the zero revaluation assumption 
implied by accounting based on balance of payments book values. 

The retained earnings series used in the accumulation is 
obtained by spreading the annual figures (recorded® in= the balance 
of indebtedness [9]) according to the quarterly variance of total 
corporate retained earnings. The series is determined within the 
model Shy! sy equation. 9199S 1Ieef ores y CREEL: Here the sum of that 
portion of dividends®™ estimated vo apply © tose cumulateds #dureer, 
investment and total retained earnings accruing to U.S. direct 
investors is explained by the product of total after-tax proTaits 
and! the? ratio? Ora. LDIRVI2°0t 08% the! P replacement wvaltiemofe tora 
business assets. The retained earnings appear -only @1n*? the 
liability accounting of the model because the Canadian. balance. of 
payments statistics [11] do not include them as current account 
outflows and capital account inflows. 

The liability to portfolio investors in Canadian equities 
(LPCV12) is treated differently from direct investment, because 
there is no series for retained earnings attributable to 


DorbroL1o- ANVEStLOrs. Thus’) the periodic’ ®revadwation=* ofe the 
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Piability mustytake account of \the ratéesof retention of» earnings 
acevo ligeas sor the ratvesof sincrease.inesthe replacement. pricévof 
business assets. This is done LTCC GUST HONG sO. So, on the 
assumprions that USS si portfolioginvestors {own shares sof “firms with 
average retention rates. 

Separalepwaccountings) for: sCanadian vcornporatesbonds "held by 
U.S. residents is made possible by the equations for new issues 
anodetoOreieradenan outstanding. bonds. esEquations20.25 for. ECBI12e uses 
Piesegesernies, “alongiwith@an, exogenous®*series forAréetirements “to 
accumulate therliabrlityafromethe balance sof "payments \flows. The 
Separavenaccountingwfor, bonds :andtshares “heldvby (U.S) “residents 
permits the estimation of separate equations for interest and for 
dividends as described in Chapter 4. 

bpabalaticsietonsothert»foneien holders of iCanadiantbusiness 
assets are accumulated at amore aggregated Lever using 
pRoceaureseithatelares more geapproximatey thana *thosevreferred sto 
BDOVe@EUDI rect Reinvestment eh lows TORI DDS) Aeeréetainedefearnings 9 cof. 
dimecwmeeinvestment, MCE LYCRENS):, Byand iportfholiospurchaseswiof: bonds 
endwohares (FPIBLIS) aresaccumusated. sands-revaiued., » (ins .equation 
Vosoewt Ores DDIPRVIS) « Onasthe “assumption. that the value.of the 
ability ancreases,atstheisame bratenasmthe replacement. price. of 
business assets. This represents too much revaluation for bonds 
and mit OO 1Apitewsroregportiolmgsayshares:’ wes, hope that these 
goeLsetvring errors ane dnoteserarsiidaifherentay in. Jamount:. The 
nelatrlrvelyosmadlesizeseof mothe “acomponents, «discourages. us» «from 
disaggregating to allow more accurate revaluation. The aggregate 
moni titye, series ~LDLERVISSfiseusedvalong with the scornesponding 


series for government bonds (LGB13, equation 20.6) to explain the 
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combined series for interest and dividend payments (MID$13, 
equation 4.20). 

Ine addittonawto, wtheire roles sin sexplainingeeinteresitegarnd 
dividend payments and capital flows, the various lia bplatreswa ro 
foreigners investing in Canadian companies are used, as a ratio 
of the replacement value of total business fixed assets and 
inventories, to remove from household wealth the foreign-owned 
portion of the share market value of business fixed@eassevs ey anea 
inventories (VKB). These ‘foreign ownership’ ratios, RVB12 and 
RVB13, are defined in equations 20.9 and 20.10. Thevliabrleucy ste 
U.S. investors includes the book value of company bonds CHEB ys 
the “stock of portfolio equities (LPCV12) revalued for retained 
earnings and price level increases, and the stock of dined, 
investment (LDIRV12) including retained earnings revalued 
according to increases in the price of business assets. The 
liability to other foreign investors is the accumulated sum of 
direct investment inflows, net portfolio purchases of business 


bonds and equities, and retained earnings on direct investment. 


E Summary and Evaluation 


We used different theoretical models to explain the major 
components of the long-term capital account eofathe balancesor 
payments. In most cases the differences were dictated by the 
nature “of ©°the -dflow *beinetexplained. In all cases we insisted 
that the chosen equations have acceptable equilibrium DROpertLes 


according a {tod thes stheonyegor . allvocatrongot growing portfolios. 
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Sometimes the imposition of these theoretical desiderata has a 
SuUpSTantiadeyicost Aaneterms off poodness of i fits! 5 For example, when 
equation 19.6 for sales) of gross’ new’ issues of corporate bonds in 
the United States is solved for the flow FINIB12, the calculated 
series explains only 22% of the variance of the actual flow from 
1Q57-4Q68. We do better for the other major flows estimated as 
BivIOS @~) oXplainings 72%, 0ofsPibiies 48%4e0f FIDIIS,-65%.0r FODLI2y 
end); 74% 0f FINIPM12. We hope’ that eventually it@will be possible 
to build models with good fit and good theory to explain all the 
may Oreaecaps tal “flows. In the meantime, we are satisfied with the 
theory and fit of most of the equations, and prefer CHEOry CoO rit 
for the remainder, hoping thereby to obtain reasonable simulation 
Properties. 

Heltseinteresting ito notewthe: long tadjustment lags» inmost 
of Pie eQuatwons eitOTreatrade’ sinansecur et nes (tere om no LOGE ito 
MITOBR I 2. «EI GBIS. Gand yurIBES). The slowness “of “thee implied 
portfolio realignment perhaps explains why pure flow models of 
capital movements have often dominated their alternatives in 
terms of goodness of fit. We have gone further than other 
researchers in our attempts to develop and use appropriate 
NOPtUL oes OF Siam 6 and rate-of-return variables, and have still found 
in some cases that our stock-adjustment models produced results 
note very different from those of a pure flow model . 

ALtvOUgD “the results=of simulations of “the long-term canital 
account will be presented at a later date, we can present here an 
assessment of the explanatory power of our equations treated in 
Eroups: for “the period ~ 1057-4068. Our equations for capital 


inflows (the FI equations), along with the exogenous retirements 
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series, explain, (72% of thes variance of ithe flows; between Canada 
and. the United, States and 77% of that between Canada and all 
countries. The equations forecapital outfiowss (the FOsequations:) 
explain 68% of the flows between Canada and the United States and 
69%, “ofs the flowss béetweeny Canada and all countries... Siieneterour. 
term capatads flow, Seriesaiares, constructed frome the eroaketlaved 
values forall thesFi andeno components, 7 theysexplaines (2 01 rie 
variance of the net flow between Canada and the United States, 
84% of. that. between) Canada, andeother foreign countries, wanduce, 
of that between Canada and all countries. Evens  ife Stnes ene new 
series were less close-fitting than alternative equations for the 
net flows, wee should “stall *prefer®y ouresets otidisagrregated 
equations because we can accumulate assets and liabilities 
separately, andy =ssplit’ them between the United=Statesvand totner 
countries torfacilitatevourspolicy simulations #®and our batlacerar 


linkage of WRDK2: withsthe MPSemodel of (the United States- 
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CHARTER ell 


FOREIGN EXCHANGE RATES, OFFICIAL RESERVES, 


AND SHORT-TERM CAPITAL FLOWS 


SHOTOR 22 


A Introduction 


Phessrowineed i veralure onminternationad |rshoriatermis capital 
movements. generallye rconsvderse “theadealings ofqprivatestraders; 
speculators, and sarbitrageurs, separately wor together, but 
ignores governmental activities. It ts tusvally*assumed that, the 
policy sauLnOrit testdelLermines eather sabfixedi rates ofalexchange or 
an changes vine athe 7level sof sforeign exchange sreserves, with the 
Pariemotaaneq OlLnerstachore Lefitintom be determined: Psubsequentilyimby 
Market sforces Mostmof Gihhe empiri caliwork font shortaterms capital 
flows is based on so-called fixed exchange rate systems in which 
thereeeis) tan official vcommitment to buy oresell foreienséxchange 
POmKoOcpDmMtLS -pRicer within prescribedy limits. 

inethasiehapreraywe= describes soursgmodel ofiethe’ eCanadian 
foreign exchange market operating under a pegged exchange rate 
eystem=rrnom! 1065 until) the’ Canadianndodilar. was. floated, - ing 2Q70. 
We believe that a realistic model of a pegged exchange rate 
system must explain the movements of both short-term capital and 
foreign exchange rates taking into account the interdependence of 
the private and official demand for foreign exchange. Although 


mostuot the-usual studtesy ares sofas short-termeccapitalsemovements 
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(e.g- Gib [43ih5 bS2)).) wenmestimate Sther = pravateedemandmuc: 
foreign exchange. it ~tradeseand -long=Lerm 2capiw alee low same at 6 
predetermined, as they usually are assumed to be in studies of 
short-termecapital tHows ,2ithepbalance ofa payments  sadeniit yamcan 
then be used to convert an estimate of short-term capital flows 
Into ansestimatew,or ~thes,chance an reserves, J0rav 1 Cemm Versa. The 
major difference .between our approach’ and other -approachesaties, 
therefore, not in the use votvani equation determining) the pravaie 
demand» for, foreign. exchange instead of -ansequations fore pravave 
shortsetermescapivtal tmovements; bute ainerthes usens of separate 
equations ® for  sprivate Pdemand ands official, (demand, thatethen 
interact to determine the exchange rate and the change in foreign 
exchange, reserves: 

In sections Bi wevdescribe thes RDX2  equatironse fori theyeforercn 
exchange market under a pegged exchange rate system. We 
concludes wine sections Cy with aldiscussion, ofsour® proposcdiemethod 
for _edetermininessthe sexchangesrate and shortatermecapi tailgate. ons 


under. a flexible exchange rate system. 


B The Foreign Exchange Market under Pegged Exchange Rates 


The; theory: on whichtoursmodeinis basedsii27) appl westrequattTy 
toe inarkets* foreiforeignsexchange of falilideliveryidates.ve Forgeacn 
market any number of separate demand equations may interact to 
determine an exchange rate and the change in the asset balance of 
6achijiadentifiedo part rei pant.] = invempiricals applicatione however. 


one can estimate demand equations only where a substantial number 
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ofmmanketetransacttonssarenrecordedsinidata series fort quantities 
traded. (Under a pegged .exchange rate system, theqlchanp eatin 
OF fic sal reserves may HAVeCDASUDPRiCaAente  vVaraancer Ttoseallow 
estimation of separate private and official demand equations for 
fForezens exchanges LEE PSeMmoRerditiaculit toLfindmapromusanerserites 
Ofmiheemqtantities sof leforward exchange’ etradeds they tforeien 
exrchangesgsauthoritiess -ares enotwesucheregular participants in* the 
Manketgasmarel theyprivatestradersvand even when official dealings 
euemrrequentsthe available data “dos tnot, Bindicate” the = maturity. 
Siriuciuurem Ot §— Off mcial sforward exchange transactions. Thus we 
Hhavespeenerorncedstoyrepresent ether forwardseexchange market) iby a 
Soe vegmredtieed{form sequatbrvoneator the pricesoteroreien exchange 
iorecOsday .detiy ery (CREME). SGrrktherisumeasurnedi eink termsetof. the 
Costminecanadian doltarssofvonesuis. *dollar. 

Our model of the market for spot exchange consists of two 
excessedemand equationsvand avmarket-clearing™ condition. These 
threemeequations~ feansathus@pe solvedtegiven theyforwardvexchange 
Poe eiOcCmtDeaChancemtieaOmia cial WeResecrVvesw@en.O)),a) sthe™ i private 
demande for vfoneisnvexchangesGrxsr)seandethe ispotlprice of foreign 


exchange (PFX). 


FXO) Official ’excessidemand for*spot exchange 

(Equation 21.1) 

EhrvsRequatzontis Oursatrvemprpetospreture the process >> whereby 
the official foreign exchange reserves are managed in a system 
under which the exchange rate is pegged between two official 
SUpport Spoints. The behaviour modelled is that of the Canadian 


foreienvexchange tauthoritiess since, pit Tiss*theys® (and@wnoet the 
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foreign: exchange’ vauthoritiessofethe Unitedmstatesvorisome other 
country) who made the undertaking to maintain the exchange rate 
MinkingeerthesaCanadian@andsUssemdol lars Seihtse its toe Theme anadsean 
efficial!’ purchases! and sales vof foreigncé€xchangegthat providesthe 
basiecxdatasonzquantities traded? iatTherequation musteashow now eee 
official édemands efor! “reservess becomes infing te tasethetprrce or 
foreisnyexchangegreacheseits@lower *support (point candse thes egsuppay 
becomess infinitermas® thee wpperi ssupport Fy porntis vs approached 
Between those twospoints  theresis room ‘forsother factors loyrcoume 
IOLOmDLaAy > 
Quratequationsssupposessthatithenofficitaledemandeionghorecen 
exchange! dseianfluenced by ethettarcersslevels ofa reserves (where 
applicable) y.a nonlinear approximation,to the exchange rave @rute: 
a -variables reflectings sadditionalyiwillingnessestopesupporrarne 
Canadian#dobhar ‘whens iteistweakeyeand” saltdesire ito ves ti the 
strengths yof* the ‘marketeateany ttime when=the®spot exchanse@rare 
moves through par. The» -exchange  \rate. “target =(ZRESD)>. which 
applied from mid-19635 until 4Q68, was based on agreements between 
thessU;S¢*5 government sandeethe Vanadianw government. Thee srwo 
exchange rate variables are new to our current’ equations. The 
nonlineary variable is symmetric yaboutael.OSl, theymidpoint sof the 
permissible rangewofsvariation. Itarneachesiplus  infinityyat, 1.09 
and minus er) fer Vee a ee eC 126 These extreme values are 
interpreted as the wholesale equivalent-of retail prices at the 
nermnissible Limetseoh ts teonagetthernpesides -OL separ: Thesysecond 
Variable, reflecting asymmetry in exchange rate support policy, 
is always «negative or equal to,.zero. It takes nonzero values 


only when the exchange rate is above 1.080, and these (negative) 
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waluessdecrease@ianeariyowathethesexcessaof=the ‘actual) exchange 
rabvemover il. OSOLee Ther startingsa point fors#this variable. wasiichosen 
after we experiment edgewithy, }ansrancenRpofisalternativess In 
CoOMpanawtrons wa theithesreservesl lanceteeand4 the mtradinge. stratecy 
Variable, tHheng pewoeeexchanrestrate |variablessexplain’ S54" of the 
vVaRnvance? Hanwethessotiveiall demands Gforiereserves< Thasoqgads tia 
Sapstantiualssimprovement Sinrthenfit ofithe model” compared: to*the 
results from earlier experiments r27) Busine Fae eshortvers data 


period. 


FXP Private excess demand for spot exchange 

(Eauataon’ 212) 

Brayvate. part reapants! Pingnthes exchange marketeare-assumed to 
hbeminitluencedsabye thesvobume sofetradescand = longstermrcapitalvy flows, 
thes Vspo veand®™ cfhorward Druces of foreign exchange, the 
representative snort auern PnVperes't raves*#-an’ anternata onal 
Centres teandithemlagced Estock® of (Net eishort terme tianternational 
isha pack ate Ss Wem ihavie, Sgualitata vere avanzablLeserto represent. the 
eriectis:/ Hof, athe i sas: Interest Equalization Ta Xe and the 
Speculative “capitals outflow «ifnomaiCanada Cin’ lLQ68aas “well sas ithe 
reversing inflow (assumed to be of equivalent size) in 2Q68. An 
additonal “vartvab lLeatvaccoun ting tfiors@theaiUess balance of payments 
pnuade Rhine sewasi ined anwh1:tdidiinotaimprove:, the efit) of( sthe:=RDKZ 
vierss’ Oni © Of) ) thes  eFRE Freanataon,,, although? it appears in, the pure 
flow saversion-meportedain #ial. 

Collinearity among thei various interest rates, between “the 
spot exchange rate and forward exchange rate, and between most 


international interest rate differentials and the forward-spot 
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exchange rate; differential forced us’ Tovimposemsome restraints on 
ther generalatyiofsthe model inorder 0 (obtains sensabpLem parame ver 
estimates. Inv partacuvars we constrained these variables to 
enterwin the’ form “of saleicovered interest Sratve = differentia 
positivel af an) favour of Canadas. Wet triedseveral experiments=in 
whieh Sthet Gnteresteeravegedatferentialland= thes forwards exchanece 
rate differential were allowed to have different effects, but the 
results owerevinferioreto those jofmthe constrained svers ion. =enseeo 
Canadian rate we use. the short-term Government of Canada bond 
rate (RS). In van attempt to capture the- changinge relevance sor 
LOmMe stews Ueore pniveresteerates stand’ “ther hunro-dorlar es rave... ewe 
developed a weighted average of the U.S. 90-day treasury) pil 
ratesm(RIB2) teandy ethes 90-day) Slhondon SEUrc ~-dollanr wy deposcaterare 
(REUR). ethesbasievweirehntsedepend) onthe size tor the =vhurondotlar 
depositweamanket Vanwrelationsvosthe US. tanesedeposruenarker. In 
addition,sfurther weight is vattached to the Buro-dollare@ravre when 
Givisfhigpherelativesto Sthesel See Centini catvetinoft eDepositewrace 
(RCD2), i.e. when Regulation Q starts to hinder seriously the 
absrLiityiaot Uses banks tolbidefor domestac deposits. DH? Se Svier yi 
compkex interest ratevdoesvnotmexplain the osample period (data vany 
better than? (al {simple seCanadrvanaw.S:. covered Phinterest Sirave 
differential, sbut-the *complexAcrate:) is) “much #ibet ter’ “suited ttve 
explain the massive 1969 flows out of Canada*to the Euro-dollar 
market. 

To.capture, the influence™) om gtrademiand 7) ore -terms soap mt 
flows, the “.equation ‘contains Ga (two=quarter «average vot tthe trade 
and long-term capital balance and also the average of net’ short- 


term liabilities outstanding between Canada and the rest of the 
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world at the end of the two preceding quarters. The*#coefticients 
OfSc.c-oont the trade balance variable and®213 eon’ ethe “ctimilateéd 
Short-term liabilities imply that any change in the trade balance 
will be half cleared through the foreign exchange market by the 
time one year has passed. The significant positive coefficient 
Onathemstock of ‘short-term “liabilities implies *that any change in 
they itrade balance will eveliiually seheads fUo Fat corresponding 
purchase or sale of foreign exchange. 

since the long-term capital flow equations of RDX2 are based 
on the assumption that neither pure flow nor pure stock theories 
Of capival = movenents  icanaibesecorrectminiconditions of teneral 
portfolio growth, one may ask why the desired stock of short-term 
Liab uEeVes hi sino .aitectedssinethesexkPrrequations D¥SEpPOLrUTO Lio 
growth. Theseroasonu@etor Sihenditterentmapproachnvinethesforeten 
exchange market is that our short-term indebtedness figures are, 
lunforwuiia tie ly ; Net eerarner. Sthanie-grosisi. Gross claims, whether 
Shorvy.sOnwlLons=term,. of ttheeresidents “of (onecountry on residents 
Ofeanothe wacOunTEYemipht we Pieibesafunctrioneof portfolios -erowth, 
Dut iniet  oclaimss -arecatdifferent mattera Thetdesired net short= 
termalrability “ofsonescountry sto others is the linear’ difference 
between two “growing “series. This difference may or may not 
itseliibe {erowang, Jdepending ony the *size,8the rate of growth; and 
PNOHCOUDLYDrIiUmMmiportLolLro proportaconseinveachsofe =the “countries. 
There is no presumption that the desired net short-term foreign 
Pvab? kine st@shouwldterthertieroweorsdeclLine with erowth’ of “Canadian 
or foreren population, wealth, sincome,  or-trade. 

The interest rate coefficients in the FXP equation suggest 


ans “2H blow, ane Gresponse. tO. .an=anerease of = lipercentage point tin 
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thescovered interest rate differential; ofeabout S$1554milivony sin 
Lhesy vias) wouanwer. $220 midieion in ithe’ second@quarter..$200 
milion ini therthird quartervesl 7Ommitlion ins theshourtnroquarverr 
and? 'so: ‘onwianedaimini shines amountsiuntilothe: Vstocky Cfe@shomt aver 
Liabilities reachesoa new equibibrium: about =$i9750nmi li onthigher 
thank itsi nat tale poOSsmiiy ron: 

Alte vone can Ktellbfromethesersing le requatroneresulrsmi sy wise 
the response would be to a given increase in the covered interest 
ratetdiftferential. calTo anvestmcaters the teftects@lone sanguin ira 
changewin the uncovered -interestmrate differential, onesmustatvare 
account of induced changes in the forward exchange rate and the 
spot exchange rate. The: “effect Peontnabhesmionwardiwratemecanmape 
deduced fromitsown, equation, @uhereas thegner wmpac tv consume gsport 
rate can only be discovered when all the equations of the model 


ares jointly “soived. 


PFXF The 90-day forward exchange rate (Equation 21.3) 

Thissis a *reduced=-formuequation; "so iteousht. ptoepiciudepetiite 
determinants: of both’the private and officialedemand (for forward 
exchanges! Thesprivate demand jis representedemby | jay fhounsqduancer 
moving average of the balance of.trade andvlong-term capital 
flows¢)the- interest-rate differential, iand-evariabhesdercileching 
thee+surge ofsespeculative (purchases in’ LQ6S7)tsinee bthevorisenal 
strategywof forward market froperations) ise notuegoverncd®) Dy auany 
easily specified rules, we have usedsinstead the, actual level,of 
official purchases in» the (forward smarket sassathe ssneasure® of 
official demand. Assuming thatethe policy si tselbfiudoesanotidepend 


directly .on the price (consistent estimation should reveal the 
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extLenpeotsthisyreverseginfiluence’),; ithe coefficient: tells how much 
EReCuroOcwardgrategwiiimalwer asnaltresultectaas given. quantity) of 
OfTAciaimeorwardwpurchases;in theyjcurrenthquarters: 

THieme cCoOeit 1esenteonetheninverecsteratesditierential indicates 
that induced forward rate movements will directly offset slightly 
messt than? GOs, of) anyeeincrease: inesethe’ covered sinterest orate 
differential induced by a change in interest rates. This isa 
partial effect; isnoringes fanyeyrepercussrons*)  ihroughy the. ‘spot 


exchange rate. 


Pike EQGUIAUDraAunMeonditioneinegrhesfioreven iexehangevmarket:,; 
used to determine the spot exchange rate, PFX (Canadian 
dollars pereU.S<fdollan) (Equation 21.4) 

We postutateyathat., thegitores cnssexchangey marketyyclears 
ContinMouslysmands hencesthate thelmsum wofiapnivate yandg- official 
demand for foreign exchange equals zero. This assumption permits 
wse’to. use  thes)measureds and adjusted series for the change ain 
reserves as the dependent variable for both the private and 
Of Tena 1 demand equations. The private demand equation 
implicitly ‘explains’ the behaviour of all private participants 
plus any governments outside Canada entering the Canadian foreign 


exchange market. 


FIS Balance of payments identity used to determine short-— 
term capital flows as a residual (Equation 21.5) 
ULS Net international short-term liabilities outstanding 


between Canada and the rest of the world (Equation 21.9) 
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In*®“equationee2l.5°-we apply’ the® balancesoLypaymentseadenvinty 
to determine, shortaterm capital flows) (in) Smatdwonsm of eCanadvan 
dollars )<las® © thet?Canadian® “dollar Sequivalenta  ofe= the ohitcia® 
purchases of foreign exchange minus’ the balance on trade and 
LONesterny capatalv accounts. 

Short=term "capital “flows (in®millions or U.S .8 dollars Pare 


accumulatedeanvequation: 21.9bforn UES. 


URES Canadian foreign exchange reserves (Equation 21.8) 

Here official reserves are shown as the cumulant of official 
purchases plus two variables (ERESIADJ and ERES2ADJ) adjusting 
for ‘sometitransactions *thatealtered thes1leével or reservesewatnoue 
influencing the © foreign eexchange = market. (see [Sala Set OF ea 
description of ERESI1ADJ and ERES2ADJ.) 

Forecasts) Vand) “policy Simulations using? the modele described 
above, and’ an’ alternative. model® based on a. pure Vidtowr theory wor 
private! short-term? capital movements, are reported) in l3ol) oe. bork 
versions” -give® ©fairly accuratersolutions? fLormbotheexchangeryraces 
andefor® theschange? in’ reserves: durange © thes twenty-four Diquarcer 
fittings period.  The* version usedmineRDxk2e hast as root meanms@quare 
error’ of 'theysolutioni values? fort the spot exchanger rates Tofa ven 55 
cents, about) whalf =the “standard = vdeviation? ofS Pixaidurangeginar 
period. Outside the fitting period, the stock-adjustment version 
used! ain’ RDX2 fares*much betterithan © ther alternativers purer fitow 


version. 
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C The Foreign Exchange Market under Flexible Exchange Rates 


The model described above is appropriate only for the period 
during which Canada was ona pegged exchange rate, 3Q62-1Q70. 
Viientisins KDX2 (efor e simulatione sim Pthe  Tadijacent iperrods: of 
floating exchange rates, some) Gralvernativie —eprocedure Semustitbe 
developed. 

ure theonretical smodeisiicswequalily = tapplFicablenimtoes afaxed ssand 
Rloatiungg@kexchange srate “regimes “(asvishownwinm #27 Iiyubut tempiiri ca 
app hemen tation erssmonerndatrfrculbt undersasgihilexible Wy exchange sbrate 
system. Fheppfactelthat)strade*sand viongsterm teapitalefilhows sare 
influenced by the larger movements of a flexible rate raises no 
problems. [teers wmerclysnecessanywhodsolve wthe “trade cand long 
termacapniualefl ow sequativons tjoinithy twath ethe: tprivatetand sof ici 
demand shorn foreivenvexchangesavrelthe main aprobhem» arises «from «the 
Bikelthoodstthabtwe ithe -foreisnstexchange lauthori ties arewmnot avery 
systematic traders in foreign exchange under a flexible rate 
system. As pEiwe ©shave: sfalready noted) cif elitthe tom imousystema tic 
Official ttradiang takes: *place, no esuitablerdatasexirs taonswwhich-= (to 
base our FXO and FXP equations. 

In GROXL swe vhad gan sexpliiewt cequatronshornashont—termircapital 
flows, and treated the foreign exchange rate as exogenous. To 
heave: sca sfloating exchange srate unexplained jis:snotcdesirable in «a 
model designed to capture external influences. 5:0 ‘we xeprefier sto 
have —apereducedstormsequatiron  forsthe aexchange rate and to treat 
the change in foreign exchange reserves aS an exogenous’ policy 
variable. This means) ‘that:  ishori-terms capital flows would be 


obtained as a residual from the balance of payments identity. 
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CHAPTER 12 


HOW THE MODEL WORKS 


A Introduction 


In* this chapter we hope to make the model as a whole -come "to 
bife byatracing atlfew -of4its *mainpchains Yoricausat ion apr esenvinge 
the -resubtsifrom somemprekiminary simulations; andsoutlinineg 7 sune 
broader range of experiments now planned. We have developed 
programmes ‘forvdatatassembly, “models iestimation;® "ands *simuravron 
that allow models as large as RDX2 to be handled with some 
facilitys *hsAsubstantial«problemeremains=inesgraspingy “the avexcvemr 
and ‘relative importance of the various interactions twithinwthe 
model. hacking %such#atlerasp, athesuser swilleworkaefor] thee tnoder 
rather ethan have the model iwork for him. 7 Alu/thesbenefatsetombe 
derived from a large quantitative model can only be realized when 
its basic mechanisms are understood and their relative importance 
is clearly established. 

In section B we discuss a few of the model's mechanisms, and 
in ‘section Cruwe. epresentevsome “preliminary “evidence fof @atherr 
relative Gimporntance. We -Soutlbine® tintsiection -D oursplans .borka 
more complete: set of experiments designed to “tell “us ‘about the 


model so that "it can then tell us “about the - real econony-: 
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B Some Chains of Influence 


Wemeshakit) pise gran | mincreasieil iin Ste0Vernment ="expendi'ture *vo 
Tillbustiirate (certain interesting “features “of RDXS. Some = of “the 
Chauis ssOGRsxiniluence fimentvoned: “here twill tbe “squantified by "the 
Becwits réeportvedein the =next -sectdon.) § (Consider stheserfLects sofia 
sustained imnerease in federal government current nonwage 
expenditure (GCNWF). The lack of a specific assumption about how 
this expenditure will be financed implies that any resulting net 
Wee Ot srunds: sewikle obe met ibytincreasingathe supply sof -vreasury 
Gulbis sGUGELB li velhe sinniediateteftechtofitsuch expenditure’ sis to 
increase the aggregate demand variable UGPPA. Rar so fe shiris 
increase in demand will be met by running down inventories (via 
Tier wepirner=s tock #earole)i;ifieand™ them desree “sof wtili zation sof 
e¢apital and labour will increase (via increases in average ‘weekly 
hours). There will also be some increase in employment. This 
inerease | in stemploymentietwill WVead' to inereases ‘in total wages, 
partly because of small increases in the quarterly wage rate. 
These awncrease © in «-UGPPA = will iproduceupwarnd epressure con vardous 
final demand prices, while ‘the ‘increase’ in’ short-term Labour 
productivity will push in the opposite direction. Inereases in 
UGPP and PGPP comprise an increase in their product YGPP. This 
causes corporate profits to increase, offset to some extent by 
the increase in business wage payments. 

Increases in domestic prices and the rate of domestic 
capacity utilization cause imports to rise and exports to drop. 

The supply price of capital (RHO) is subject to a number of 


conflicting forces. Roth sthektimcrease in ithe: supply «of 
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government debt relative to real assets and the increase in 
profits) ycause sthe value ofthe business -capital srockmuVKE aro 
rises. the higher jinterest@rate causes VKBY to fahk. IRHOgwisE fal 
ifitheavahueFor the ibusiness icaputakastockeruse si Apropo ntmonane By 
more stvhansanvernatak eprots ts. Dh Secondhtion sie sno CHEXa CU, Bor Bite 
depends on induced changes in PCPICE. 

Ine themeovernmentsssector mat neremewillebe ineresascsm i neperconmam 
andy ecoriponate income taxes, along with increased revenues from 
other taxes and from the Unemployment Insurance Fund. Federal 
government employment in administration is decreased in the light 
of the decrease in the general unemployment rate, but offsetting 
upward pressures (are generated» by  cincreases “in reals personal 
income. Thesynet Bimpact Act -these changesmiswsErkelyit oeorisiert 
currentitys fionmihy Tayjesmakhlee part. yofae the cost of the intra 
expendi ture. 

As. forw sthesninitialb wncreasesin governmentVdebtiy it wa iene 
Lodged. insipravat emportiolios only. if evshortsitermm@randsts lomgguerm 
interest «rates ~-ons government. «debt “increase ,“or rhithere visean 
expansion of the banking system. If we suppress the central bank 
réaction functions and * suppose the monetary  »base iwtombemncons tani, 
then higher interest rates on government debt will lead to higher 
interest a rateseton  sother. Tiquidveassetsethat tare isubstituies tan 
pravabe: iportrolios . Highersdomestic intercstarates iwilbelead garo 
short-term ‘and possibly net longstermreapitaleinflowsmidepend yne 
on’ whether IRHO goes up tor tdown) probably tsmallems inecenze) than 
the sSinducedctraderdemicit 2) Lf there 4rsea nettdekicrt fon vcurnmemy: 
and Dong=term icaprralitaccount; tthe @linveract ron Igofigprivate sand 


official. demand for foretenvexchange will leadjtota higher iprice 
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of foreign exchange and a reduction of foreign exchange reserves. 
The latter development will further reduce net federal government 
DOrrowines requirements’. The permanent income flowing from the 
increased “market (value= of “business © capitallimay: ory may not 
increase depending on movements in the relevant rate of return 
(RHOR). Permanent income streams from stocks of durables and 
bondS will increase, however, as prices and interest rates rise, 
and YPDNWP will probably increase. Capital gains on equities 
Wipe worrset byecapltal Lossesson bonds *and its is noticleareein 
What = -daerections » YKGPS4will »mover Disposable wage income will 
increase, and we expect, on balance, to “seev Msomecunete Jinduced 
increase in consumption which will amplify most of the reactions 
already mentioned. 

During the second quarter of increased expenditure a number 
of the induced changes start to impinge on investment behaviour. 
Increases in prices and wages may lead to increases in the 
icentive toe substitute capital’ for? labour. ~Thisiwillebe ~so ~if 
wage rates and investment goods prices increase by corresponding 
proportions in the first quarter because the expectations process 
for wage rates extrapolates further into the future than does the 
expectations process for capital goods prices. fhe aICOENLIVe =O 
substitute capital for labour will be sharpened if RHO has fallen 
or dulled if RHO has risen. At this point the increase in eUGEEA 
finds its way into the investment process defining expected 
future output, and thus increasing investment via the flexible 
accelerator mechanism. 

As“sales "continue ™ to “increase’, tie «flexible, *acceleraror 


mechanism in the inventory equation starts to play a stronger 
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role opposings thes buffer-stockereduction, especialdyseas, sreater 
employment and average weekly hours increase UGPPS, thereby 
reducing the incentive to draw down inventories. Furthermore, 
successive inventory reductions decrease the lagged stock of 
inventories below the desired level and thus make additional 
inventory’ cutsxlessmilikely-: 

Increases in non-residential construction lead to increases 
in employment, average hours, and the quarterly wage rate 7) 
construction. These. costs inereases  inr “turn, “beads )tomupward 
pressures oni Sithe price: sdeflatonsemfror:) residential and nons 
residential construction. 

The combination of a lower unemployment rate and a higher 
real wage results in more immigration, less. ‘emigration, sande ya 
higher raves of Slabour= force participationeu, Alinthesey factors 
reduce the cost and price pressures that are a consequence of the 
initial increase in aggregate demand. 

By now wewhave’ followed! the) ripples» wut): soj.fary fromiythe 
originals splash “thatenm the size and idirectionpofmthes resulting 
movenenteis! darficulteito traces? Atethis stages there) guisiedaitweke 


substitute for a direct examination of simulation evidence. 
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C Preliminary Simulation Results 


st Historical’ tracking within the sample» period and) ex post 


forecasts for 1969 and 1970. 


Impmrl ab hese elciwelea-ands aie.2 wat F<uhesrcendeiofithus chapter awe 
presenttarrecord ofmthe tracking qualities of» ):thes model. Two 
simudgatwonses are. reported: The) forstes istantiwenty—-onexzquarter 
Simulation (4Q63-4Q68 ) Withninwe tne. eStimakionPea period Biofs the 
structural tiequations: sofe Wher model. Ihe @second wseanreiehi> 
quarter;simulation initiated in’/1Q69 andsrunning to 4Q70,;(an <‘*ex 
post' forecast outside the sample period, employing historical 
values for all exogenous variables. Thes, hastoricau™ @mean, the 
root =meannsrsquared “error, andsewhere applicable, thetroot mean 
squared error as a percentage of the mean are reported for each 
Maranaeey, tit) eUinles u tiwoyl tables. rapier sh2. 1G sticonmposedmonienoss 
national expenditure and its principal components, ene “constant 
anda ins currentwdollars<m= (abil cenke« 2 isvmadesup: of avselectionrof 
important variables from elsewhere in the model grouped under 
several sector-related headings. 

Somes wroughe* measures= sof. vthetegoodnessieof .fithof:RDA25in 
simulation can be adduced from these statistics. Looking at root 
mean squared errors as a percentage of the mean and at _ the Ae 
variables or aggregates of variables for which this measure has 
meaning, 25 in the intra-sample period and 15 in the post-sample 
period have values of less than 2%. A further 4 variables anothe 
intra-sample period and 11 in the post-sample period have values 


of less than 3%. The average of the percentage errors for all 42 
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variables is S.lei7intra-samplerand » 4.0522) postssample-. If one 
excludes = thernunemployment. rates which isinotoniously/dafrfticaliwrvo 
predictad accttnatelyrands invthemspredictionmofawhichiweprarchirrele 
better tthanvothers; the average orvthespercentagces errorse@ialrseato 
2-G52 Withinwthe sampleaperrod and, to 3.4825 4i1n Bthe postesanptle 
periods, 

As has been found with most other large models, errors’ among 
components! tofeareregatess tend tor be offsetting. PTAUssourgerrores 
ane acons tant ag andeacurrent-dolvararCNEy Faremiel. O7.e mand LoOlse 
respectively, in the intra-sample simulation and 1.27% and 1:06%, 
respectively, ins thee’ post-sample’ period of eishti quarters eh 
majorsexcepti one ian@RDA2riasethes Vabsolute level softs Sunemployment 
(NU). babours sforcer parvrerpataon, ~lendswtombesoverstatvedmwhen 
employment is understated and vice versa leading to uncomfortably 
lange “errors” )ime?) thee “numbers unemployed anda? hence in the 
unemployment arate. 

[ts .canes betseentithat = with®the notable exceptions ofPapra vate 
investment expenditure, which remains remarkably well On Sit racks 
mMOoSte percentage Serrors) fares modestly larecersine thes postasampue 
simulation 2) sihis ps <tosbesexpectedse eWerarce jist i becinniinege the 
examinationy sof the sources. of *theseverrors=and wittehavesmore io 
report) Tater’ _abouts thers relataveme contribution <0 them of 
inadequate or shirfitaneg structure, measurement ~errors “in 
variables, or the apparent emergence of new forces of which we 
haveyefailed ©to “take sufficient accounts? Given? the slowdowntot 
economic growth’ in early 1969 and thes downturn of -late?* 1969" “and 
L9o7O;rande given that wefhave madevno effort =assyets (with"aesingle 


exception) to adjust» the equations for some-of, the- extracrdinary 
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6ventsworernabt pervodsawemare noteunhappy (wathy the@performancesofr 
RDK2es othe cing ley casecminpwhicheweghavesfeltecompelledr to: adjust 
PHemeStDUCTUral equal onses OfeRDX2eartsestibecauses ofmourmnecd = to 
substitute in 1970 some alternative mechanism for our model of 
thegecoreien exchange market. S)Forethe purpose vofSthismreport we 
have simply exogenized the spot and forward exchange rates and 
thes oOLtvnetalenand Pprivateademandeforsfioreien’ exchanges vand@have 


iceamatheirsactual P9700. values) in our simulations. 
2 Some representative shocks 


In order to present an early report on some’ other ‘dynamic 
properties of RDX2 we have conducted four simulation experiments 
of Paas Straightforward » chatacter: Withneeanitwentysninesquarter 
control solution of the model (4Q63-4Q70) as a reference, we have 


examined the effects of the following four shocks. 


(a) ASiiscalspolicy 

Federal government current nonwage expenditure (GCNWF) 
is Sraised by $100 million in’ 4Q63 by shifting the constant 
Lermeonathis fequatvion@and the ’shint isemaintainedgunt ri eathe 
end of the operiods With? noe8fexplicit@eassumptions cof 
alternative meanssofefinancing»s «the -inducedynetyusesof funds 
aS “hinanced’ “bys the PSSUCMMOT PeagamtLlonaL treasury bills 


(LGFTB). 
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(b) A monetary policy 

Thes (‘Bankosof Canadalipursues ianceaszer| monetary ypolicy. 
throughsasteploweresinteres®, Sratevitargetpeand "they simpli ici 
provisionusofwereservesuntommsupport msthise policy. mW calaue 
roweredm ethers constant, stverm gan the React son funetron 
determining the short-term rate of interest (RS) by 50 basis 


points and maintained this shift throughout the period. 


(ics) Aviiscalpolicy with restrictive monetary policy 

Under the assumptions of our fiscal policy experiment, 
bine central |) bank (tse woelslinc. tone provid Gi etic seLescenves 
necessary to have the additional treasury bills absorbed in 
privates ony fbankiapontfoliosmbat. themeteve Mimiofeshortatern 
interest rates yielded by the policy reaction equation. ery 
order to examine fiscal multipliers under the assumption 
that «the .BankwofsaCanadatiscsunwiltingeytotprovide tsuch ssuppome 
but «is determined to maintain the size of the banking: system 
approxnimately, anchaneg eds | (dee ucatiyi tsemecontroleesolut i oniee awe 
have combined the two shocks above but have reversed the 
dirnect#on. gofamthe q“internesty ‘rate feshiit: by) taxsane the 
interceptsofythesreaction funetionp~by so0ybasistpoints.7eihis 
iseay crudexapproximation stogthe vactionynecessary to keenethe 


banking system/at ;its control solution size. 


(d) An appreciation of the Canadian dollar 
The. Canadian "cdollar vis «assumed \4t0 srappreciares Dy 
approximately 5% for one quarter and by approximately 7% 


thereafter. The .Canadian « price of .ajU.S. doblarmclerey as 
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lower e diitiol $00 3ann: 24065 eetio!l $44 017 ing lQ6é4s> and: maintained 
VE ta ed tint 4 07.0) whenhi'tbi stilowered ution $..97 vand* then? in 
BO 7Obands 407 Orti0l }.90nem Lnroughoutmthem period: =the’ ‘private 
andr official Sdiemand for) foreign) exchanges (XP ands FXO) are 


set equal to their historical values. 


Under the headings: Fiscal, Monetary, Fiscal ~plus Monetary, 
andy se Appreciations) Table=12" 57 (see* pp. 258-262) contains values of 
thes induced effectsi or these shocks ain othe: fourth? > quarter > of 
seven successive years (i.e. 4Q64 to 4Q70). These values are 
reported for each variable or aggregate of variables that appears 
ime bab esel cele anded 22 227SilableliesGo a stvorganazed @simidarly, vo 
Tabiesse lend. Gand’ s12.25 °ea with GNEvand: its scomponents) ang constant 
Hollarsceanase currente dollars’ ’followed® byti al \iselecteds@set “or 
variables grouped under several sectoral headings. 

What, ingeegenerals can’ bessaid® about’ these results?) First, 
and» rather unnerving» for* > policy makers, there se Sunes SiUrone 
cyclical character of response. The combination of both eapital 
and labour supply constraints and strong accelerator mechanisms 
in the model leads to rather sharp reductions in effect once the 
peak is passed. Indeed, ignorinpeltaming editterences* > between 
policies and between variables for the moment, peaks in effect 
are’™ observable ing = thele thard’Gt08 3fourtie ?years es followed by 
substantial declines into the seventh year. Subsequent 
investigation’ Leads? us* 910... believe “that “the trotigh® of ~ this 
cyclical process occurs in about the seventh year and that 
succeeding cycles of roughly the same periodicity slowly damp. 


Our early experimentation with the stationary state propertves’ of 
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the model also leads us to believe that one may take the mean of 
the peak and trough over the first cycle as a very rough measure 
of the equilibrium effect." At the moment, “however, ‘this must be 
a very tentative guess. 

Own? practicevrof reportane Prourthyeiquarter Svalwest sopaccures 
somewhat, the ‘precise (turning = points “and ‘peak "veffects. Im 
addi twvon thestendency “of, peakmerfects* ony pricessandmwagesano. slag 
the peak effects on constant-dollar expenditure by approximately 
a year implies that peaks in current-dollar expenditure equations 
peneralive bags Chelrrmireal icounterpamts- fire we >afocusseupon wereax 
quantities, fiscal; polacy multipliers peak during the sthirdvyear 
or in approximately twelve quarters, whereas monetary policy has 
its -largest impact after about sixteen quarters of application. 
They Meombaneds policies) neotestsurpricinecity Vares Vintermed i atveasta 
timing. Appreciation has its maximum effect on reducing Canadian 
real-) incomes) in Sthe? twelfth) quarter. Fifty tos seventy-five per 
cente of whe shonteruny impacts or vhesespo liicl 6sm raseadc ben nee cr 
quarters for: fiscal, polucy,esevens tov cight™ quarterssfor monetary 
polsicy;,sand six quarters: fore they combinedspols¢1es:. 

fhe) impacts») of, ) theses| vardous) Ppoliciesshappear suniformiry 
stronger» ~than:\those: ,reporteds for, = RDX1 iSei"% PHowever several 
impontantsidifferences in) they structure of thestwo! modelseeshouid 
be noted. A ve Ty substantial proportion of government 
expenditure, exogenous to RDX1, has -been endogenized in RDX2. 
More importantly, in) "RDS Swe7 Peo) “much further »thaneRDs ia 
integrating, thejreals ands financial sectitorsof= thesamodel Sandy sin 
spelling »out the portfolio consequences. of various spending 


decisions.«) Thus; our, fiscal policy entails? substantaalesupportyan 
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the part of the monetary authorities and is therefore associated 
with substantial growth in the banking system accompanying the 
bmi Cedekintverestlarate . efifects< Peak multipliers in the 
neighbourhood of 3 and 5.5 on constant- and current-dollar GNE, 
respectively, are accompanied by a banking system that is some 4% 
Frargerythan;control jand-a) short-term. vinterest «rate. (RS) that 
peaks only some 40 basis points above control. When this 
Simulation is repeated in our fiscal plus monetary policy case, 
with the banking system restricted, RS rises by 95 basis points 
andethesmultapliers “ons iconstant-asand » ‘current<dollare iGNE“ sare 
reduced POmsaApprowima foebyees. 25neand= 45 respectively. These 
Miebtipliers:tanejsomewhatelarger {than sthose tsreporteds for fsRDXr, 
USanewa BenOuUshly s*comparablegmethod of financing sa “hiscalepolicy 
chanceama@oee Tablesmiss.gin ebs2ligor [3Sil) 

Pine Sriceadenkcangpunstie sabhroughathe evehicle Foteatap hes i12032 
additional analysis of the consequences of the policies we have 
ehosen: KY Ls) tOuUrwapurpose Jato .epresient yehere only Beant feariy, 
ind»teavion sof ssome sof the emerging properties of «RDX2. Wesshali 
Dead EsScuiss ing hihese “propertiessein preater: eneth i sand sedetail. in 


our forthcoming study, The Dynamics of RDX2. 


We concsd erhawathiega ERewieawondsssaboute thessgappreciation 
Samtikatiion:; Anie=exTens ive rana ly sss Lofim@ethisisicase “has been 
presented elsewhere [26] and need not be elaborated here. We 


have madera modimticaviion ito eRDXe y in'ietermcorporated imethe earlier 
experiments reported sin h261 .eeWie snow viake: Gexphicrus account” ‘of 
Puc SCrLecis sO = exchange rate. mappreciarion) on they “prace- of 
Canadian imports-of goods from countries other. «than. «the* United 


pLaveg@e( PMNEERIS i. Since the earlier experiments were primarily 
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eoncéerned swiths ithettefrects more tappreciatronmeons athe we canad ran 
bilateral*_balanceé®with? thesUnited States *this’changesis ofesmalm 
consequence to that paper. However, the change does modify the 
total consequences reported there. 

THe Semaxinum? reductioneein Yreal income ®occurs win @etheevhrrd 
year. Prices and wages move downward with a lag and do not reach 
theirotrough.untiiethe*fifth yearwm As- caw resulta@current-dolbac 
GNE bottoms out in’the fourth year. The appreciation leads to a 
finsteyearsfall intredltexportss®oftsapproximatelyasso00 Smill sons 
whichs“remainsoO»réelatively constant ‘throughout’ =the?! tseven “year 
period. Thes resulting currents saccounteidePieiit™ SOxXBALSE is 
gradually» offset Qeuntil sthe third *tyear iby declining fimports. sand 
then is rapidly increased as imports rise with rising real income 
toward  thevend of the period. =fhe®netM balance ! ton’ Scurrentieand 
long-term capital account (UBAL) diverges little from the current 
account) 2deficit in the firstivear but (then thetdeitci ttimereacses 
steadilysas; in’ the vearly*years:, Met vcapitaleanfiows! fall off aem 
response to falling interest rates and borrowing requirements. 
In the slater jyearssome. resumed “neve icapiital’ Sinflows’ '"Serve © to 
offset ® partially §thesigrowinemicurrentiiaccount, derive ite Biitis 
noteworthy that, ifs rour: Sinference about '*equilabrium’ effects 
Sshouldembe. substantiated, the long-term consequence of Canadian 
dollar appreciation will be little change in Canadian real income 
and employment because of roughly equal proportionate reductions 


in domestic prices and money incomes. 
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DeesFurther®s Simulation’ Plans 


i} PolvcyRsimulation 
RDX2 is loaded with policy instruments and various 
Sovernmentysreactions functions, sand “e¢weviplan noe) test une 


effectiveness of most of them both inside and outside the sample 
perpodypalhere are three basic model!’ *environments® sthat«<Sean~° be 


used efore these simulations, and we would like to,.try all three. 


5 Age Historical context 


This framework, which is the one we used for all our RDX1 
Simulations, is erelativelyoveqsy  toremploy¢esince “actual values 
are available for all the exogenous variables. However, as we 
FOuUndaawithesour, tests®@iofavthesgudynamic efficiencyter automatic 
Stabilizers [30], the simulation consequences of a policy change 
depend heavily on the values taken by various other exogenous 
Variables. :Thus it is difficult to disentangle?ithe’ ‘consequences 
OVier FTIMEMVOfe ae thypothetacalspoliicy changer from*=the*particular 
features of the historicalsdatandérlyinge thes simulation. The 
OtUNEGHetWwOrrtypes@® eon? Simulation saget.earounde*this* (probrem! ein 


different ways. 


Lae Forecasting context 


If one wishes to assess the likely consequences of policy 


choices made at the present time, and if those consequences 
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depend heavily on the values® of the (exogenous vardables, the 
Simulations sare, best: ) performedas withing ~ayscenuines forecas pane 
context.9" This requires: that “best. guesses perv usedit orieaiie @the 
exogenous variables. Fore slonger run simulations. mostofstene 
exogsenoustovarsiablesiwitl have wiairiyy, smootha prota lessen siune 


absencesof specifichinformation:. 


5 Stationary context 


The-ewmest "way = to-= abstract) the) Vipolicyiisimuilat i onsieer oma 
particular period: toff*history 1s to “defanes amgsetaeof Brexocenous 
variables from which all variance has been removed. The dynamic 
consequencestof, eitherscyclical wor sustained “shoecksseappliediero 
RDX2 could be assessed much more precisely by using a special set 
of ~iexogenouss varlables® )constnucted@efor™ the purnosesasolcoma 
procedure Gwould Now work ig) a model with important 
nonhomogeneities, so wevhope: that. our emphasis on bothwstockyand 
flow disequilibrium adjustment processes has made RDX2 a suitable 
Venictlegronrithusmkindsot simulation. 

We=wouldratso tllvykecto Mrunkesbochasticumsimulatwvonsmnot eatne 
three varieties» described sabove, taking  accountseof uncervaingy 
abouteexogenousm variables, “sparameter | estimates... vand), equation 
residuals. Although we recognize that the size of RDX2 will 
severely dumit the feasible scope of stochastic Simulations, we 


shall do what we can. 
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Z Linked simulations 


RDX2 has been designed so that it can be linked with models 
Ofsother countries, particularly with a U.S. model. Thus we are 
eplemrandmnanxious to undertake: a variety of simulations of RDX2 
with the MPS model, a recent variant of the FRB-MIT-Penn model 
Gitta roOl). These simulations will be desicriped in detail 
elsewhere, as they are part of a separate project Usees 36) 
Such experiments may provide the most accurate measures of the 
mesuttss attainable from various Canadian policies. At the very 
least, they will allow some precise assessment of the effects on 
Canada of alternative economic developments abroad. BYysetaey Gare 
both Canadian and U.S. models with policy reaction functions that 
take the balance of payments into account, we should be able to 
get a better idea of what sets of national decisions are mutually 
consistent within a world environment. 

To "say much more atethis Stage might. take us’ too far beyond 
where we are now. Here is RDX2. We expect to report again on 


its progress before too many months have passed. 
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TABUES 12 


INTRA-SAMPLE AND POST-SAMPLE MEANS, ROOT MEAN 
SQUARED ERRORS AND ROOT MEAN SQUARED ERROR AS PER CENT 
OF MEAN OF GROSS NATIONAL EXPENDITURE AND COMPONENTS 


(CONSTANT 1961 DOLLARS) 


INTRA-SAMPLE POST-SAMPLE 
4Q63-4Q68 1Q69-4Q70 
MEAN RMSE %RMSE MEAN RMSE RMS] 
Personal Consumption Expenditure 
8144.0 .4 a ic 228.1 4 
C = (CNDSD+CS+CMV+CDO) 70 86 9557.1 28 2 9 
Government Current Expenditure 
GC = [(GCNWF+GCNWPM+GCGSH) /PGCNWG+EG6 IMPF+1434.0285 NIS+1297.1399 NGPAF+ 
1927.0 24. 1.24 2309.6 104. 4, 
921.23014 NGPAPM+603.68732 (GWIF+GWIPM) /WQIOS | : : = 
Gross Investment 
Government 
S007 2293 4.0 614. 252 3.78 
IG = [IH+I1G+INRCGF+INRCGPM+ INRCSM+IMEGF+IMEGPM] Bi 
Private Fixed 
2498.7 : Sc : P 1.62 
I = (IME+INRC+IRC) 9 138.2 S 2847.0 46.1 
Business Inventories 3 104.9 . . 191.5 q 
IIB 
ree pe Recs cna 2942.9 Soar 1.25 4112.3 126.4 3.07 
eee ee SS Buen ea rays 3129.6 84.0 2.69 4150.9 105.6 2.54 
Bae ea atts po EAS Ge ture 13141.0 140.2 1.07 15553.0 197.3 ie? 
UGNE 
(CURRENT DOLLARS ) 
Personal Consumption Expenditure 9002.8 88.4 98 11940.7 332.3 2,78 


C$ = (CNDSD) (PCNDSD)+ (CS) (PCS) + (CMV) (PCMV) + (CDO) (PCDO) 


Government Current Expenditure 
GC$ = [GCNWF+GCNWPM+GCGSH+GMPF+ (NIS) (WQISM) + (NGPAF) (WQGPAF ) + 2417.3 34.9 1.44 3685.2 89.7 2.43 
(NGPAPM) (WQGPAPM) +GWSSM+GWPAS PM+GWSF+GWIF+GWI PM] 


Gross Investment 
Government 


IG$ = [IH(PIH)+IIG$+(INRCGF+INRCGPM+INRCSM) (PINRCG) + 657.6 64.2 SET 7, 788.0 101.7 12.9 
(IMEGF+IMEGPM) (PIMEG) ] 


Private Fixed 68 
; ; 5.08 3612.4 60.7 1. 
I$ = (IME) (PIME)+(INRC) (PINRC) + (IRC) (PIRC) acest Looe 
Business Inventories Sor - x anee x 
1I1B$ = J1D{(PKIB) (KIB) ]+YIVA ; 
Exports of Goods and Services 4.42 
; 2 67.0 219.5 . 
X$ = X$12+X$13-XIH$-XTRP$ 3278.6 46.3 1.41 49 
Imports of Goods and Services 2.18 
re 2.68 4940.0 137.4 
M$ = M$12+M$13-MIH$-MTRP$-GTNRF+TWF Sh hie 
pe ao ea 15004.1 151.7 1.01 203785 2 4. 215.9 1. 


YGNE 
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TABLE 12.2 


INTRA-SAMPLE AND POST-SAMPLE MEANS, ROOT MEAN 
SQUARED ERRORS AND ROOT MEAN SQUARED ERROR AS 
PER CENT OF MEAN OF SELECTED VARIABLES 


INTRA-SAMPLE POST-SAMPLE 
4Q63-4Q68 1Q69-4Q70 
MEAN RMSE %RMSE MEAN, RMSE %RMSE 
Components of Gross 
National Product 
YW 7860.3 74.6 Oe o> 11280.8 Z0V 2 yes) 
1¢6 1676.6 135.0 8.09 1902.0 240.3 12.635 
TILGS 1987.8 41.8 ZeLo ET eA 60.6 Zane 
Monetary Sector and 
Interest Rates 
ABT 19782.5 634.9 Sera 2795524 1871.9 6.70 
ANFCUR+DDB TOD Te 290.9 WS) 8736.8 275.2 SES 
ANFLIQ Sewell 678.2 1.34 657 05a1 1466.4 Zao 
RS 5.14 0.40 Trio 76.07 0.74 TOR 52 
RL sew) 0.18 4) Thee 0.38 4.89 
RHOR 6.69 0.29 4.33 6.63 Oe S52 4.82 
V L721 62 2 291055 1.69 218549.2 SyAeLaS) 2259 
Government Sector 
GBALF - 68.8 - - 95.4 - 
GBALPM - 42.9 - - H)s Ih - 
LGFTB 1840.6 205.9 11.08 2638.5 S15 19.239 
LGBPM TV ALS oi 12733 ORES 2237 540) 182.0 0.80 
External Trade and 
Balance of Payments 
XBAL$ - 17s - 254.6 
X$12 2094.0 PA gy Od 3405. TAS Sls 
M$12 2482.1 69.6 2. ol 3493: 1 Wee w Lule 
UBAL - 142.8 - - 440.8 
UBAL12 - L2acAt - - LOLES = 
FXO - es) - - 98.8 = 
PFX 1078 .002 0.22 - - - 
Employment and 
Labour Force 
NMMOB 4.092 033 0.82 4.626 097 PS WE 
NE UGA WAS O55 ORES Lie Oou 078 1.00 
NL 72095 033 0.44 8.268 082 1.00 
NPOP 13.470 029 Oe 22 14.827 035 0525 
RNU 4.26 84 T9375 5y.oL od 24.61 
Wages and Prices 
WQMMOB 1289.0 9.91 Ord, 1602.3 Si eS | 
PGNE LLG .008 Oz LoD .014 hp i! 
PCPY 1.114 .007 0.62 L240 .014 1.10 
PCRILCE 2.007 ed 11.09 5. 454 214 6.20 
Output Measures 
UGPP PIAS 7 2 1542 A ies 13787.8 188.6 LeAy, 
UGPPA 11475.9 150.9 Laz 13655..7 281.7 2.07 
UGPPS 11457.8 84.6 0.74 14118. 7 136.0 0.96 
UGPPD 11 Ss 2e7 61.0 0.54 14275,.5 17 A 13.24 


VARIABLE/YEAR 


G 


GC 


II 


UG 


C$ 


GC 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


B 

Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


NE 

Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


$ 

Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


IG$ 


Fiscal 

Monetary 

Fiscal + Monetary 
Appreciation 


UNITS 


Millions'61$ 


Millions'61$ 


Millions'61$ 


Millions'61$ 


Millions'61$ 


Millions'61$ 


Millions'61$ 


Millions'61$ 


Millions$ 


Millions$ 


Millions$ 
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TABLE 12.3 


EFFECTS IN SUCCESSIVE FOURTH QUARTERS 
OF FOUR REPRESENTATIVE SHOCKS ON 


GROSS NATIONAL EXPENDITURE AND COMPONENTS 


Jr 
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APPENDIX A 


ALPHABETICAL LIST OF VARIABLES USED IN RDX2 


All the Canadian variables used in RDX2 have mnemonic titles 
that follow a naming scheme developed for RDX2. This scheme is 
based on procedures suggested for use in Project LINK [1], and is 
intended to ease the problems of linking various national models. 
Since RDX2 has much more detail in its balance of payments, 
financial, and government sectors than is allowed for in these 
sectors of the Project LINK models, we have substantially 
extended and modified the Project LINK procedures to suit our 
purposes. However, we are planning to link RDX2 to a recent 
version of the MPS model (formerly known as the FRB-MIT-Penn 
model) and are using data from that model as the source of all 
U.S. variables appearing in RDX2. Thus all these variables bear 
the names assigned to them in the MPS model. For inclusion in 
RDX2, such names have the numeral 2 appended to warn the 
reader that the RDX2 naming scheme does not apply to these 
variables. 


The dominant principle in the RDX2 mnemonic system is that 


hi Equchi, H., C. Moriguchi and T. Watanabe: "A Framework of Standardized 
Notation in Econometric Models.” (KIER Discussion Paper 26, 1970 read 
at the Stanford meeting of Project LINK.] March 19, 1970. UL sibs 


abet 


the first letter of a variable indicates its general role Lie the 
model and how the variable is measured. Descriptions of our 
first-letter classification follow, exceptions being noted under 


the relevant letter. 


A is a financial asset at book value measured in 
millions of dollars. 


C is a consumption expenditure measured in millions 
of 1961 dollars. 
CPVME is present tax value of depreciation allowances 
for machinery and equipment. 
CPVNR is present tax value of depreciation allowances 
for non-residential construction. 


D is a deposit in a financial institution measured in 
millions of current dollars. 
An appended B indicates a bank deposit. 


E is an exogenous, quantitative variable, Due OL 
various units. 


F is an international capital flow measured in millions of 
current dollars. (FI is an inflow and FO is an outflow.) 
FX is an excess demand for spot exchange. 


G is a government expenditure, transfer payment, 
or balance item measured in millions of current 
dollars. 

G...F is federal government. 
G...PM is combined provincial and municipal 
governments. 


H is a mortgage loan approval measured in millions of 
Current dollars. 
HAW is average weekly hours. 
HST is housing starts measured in thousands per 
quarter. 


I is an investment expenditure measured in millions 
of 1961 dollars. 


J is an operator. The J is always tollowed either 
by a numeral or by W. The numeral refers to the 
number of quarters, including the current quarter, 
involved in the operation. The following operations 
are defined in a case where J is followed by some 


ANTE 


numeral. 
J5A is a three-quarter unweighted moving average 
Starting in the current quarter. 
J5D is a three-quarter difference. 
J5SL is a three-quarter lag. 
J5P is a three-quarter percentage change. 
J55 is a three-quarter moving sum. 


The JW operator is a weighted moving average (om 

an unweighted moving average not starting in the 
current quarter). The weights are listed under 

the equation in which the operator is used. iE 

the weights are estimated by a polynomial distributed 
lag technique, then the absolute values of the t- 
Statistics are shown beside the weights. If the 
weights have been specified a priori, then the 
estinatvedecoeificacnt@and t-statistic’ are* shown ain 
the equation. The variable to which the J operator 
applies is shown in parenthesis immediately behind the 
ODL ALO. 


is real capital, net of depreciation, measured in 
Mal Prons mote 1961) tdodlars. 
KMEY is a desired capital/output ratio for 
machinery and equipment. 
KNRY is a desired capital/output ratio for 
non-residential construction. 


isa fanancial Aiabilityeat bookvvalue measured in 
MipPEvoOnSs Ot current. dollars. 


TsSeimports measured in millions of 1961 dollars. 


is persons measured in millions. 
NHH: is in thousands. 


“Seal ipracemorepracesindexawith 4 V96Iebase values ofr 1. 
PFX is the exchange rate measured in Canadian 
dolVars..persuesce dollars 
is a seasonal or dummy variable. 


is» an interest rate, tax rate; or®other rate 
always defined as per cent per annum. 


is a stock of an asset measured in units. 
is a tax revenue measured in millions of current 
dollars’ 

TR is a transfer from persons to governments. 


is an endogenous variable not otherwise classified. 


iv 


VY is the market value of some A,.L, K, or S variable 
measured in millions of current dollars. V alone 
is private sector wealth, or net worth, measured at 
market value in millions of dollars. 

is a wage rate measured in current dollars. 

is exports measured in millions of 1961 dollars. 


is an income item measured in millions of current dollars. 


N K« Mw S&S 


is an exogenous monetary or fiscal policy variable. 


When numbers appear at the end of a variable they refer to 
countries. MTtHus 1 refers to Canada, 2 refers to the United 
States, and 3 refers to other countries. When two numbers 
appear at the end of a variable the first one indicates the 
country to which the variable refers. Thus X12 represents 
trade flows from Canada to the United States measured in millions 
of 1961 dollars. Variables are measured in terms of the currency 
of the ‘actor' country. For example L12 is a liability of 
Canada to the United States measured in millions of current 
Canadian dollars. The variable L21 would represent the same 
debt seen as a U.S. asset, and therefore measured in terms of 
current U.S. dollars. A dollar sign appearing as part of a 
variable indicates that the variable is the current-dollar value 
of a constant-dollar variable. For example IIG$ is the current-— 
dollar value of the constant-dollar variable IIG. 

There are 588 variables in RDX2. Of these, 265 are 
endogenous and 323 are exogenous. In addition to the mnemonic 
and the description for each variable, the list of variables 


contains the RDX2 tape number for every entry as well as the 


equation number in the case of the endogenous variables. There 
are two ways of distinguishing the endogenous and exogenous 
variables of RDX2. Each variable endogenous to RDX2 has an 
equation number (e.g. 9.11 indicates the eleventh equation in 
Sector 9), and a simulator coding number preceded by X. Each 
variable exogenous to RDXK2, whether or not the variable is 
endogenous to the U.S. model, has a simulator coding number 
prefixed by E, but no equation number. 

Eight exceptions to this rule should be noted. Although 
ABELNF, IMEGF, IMEGPM, NEUPB, PCMV, PXMV12, WQISM and YNFNC 
have simulator coding numbers in the X series these variables 
are in fact exogenous to RDX2. (In Appendix B we show the 
eduacvion tor. ECMV (7.5)% but, since PCMV is treated as exogenous 
POmnD xc COUatLON “Zoo nasenot been coded in ithe simulator.) 

For the most part the model data are available on tape as 
quarterly time series. However, a number of variables are on 
the RDX2 tape as monthly series and must be converted to 
quarterly series when used in the model. Use of the monthly 
series is indicated in the variable list by an RDX2 tape number 
that includes a final numeral in brackets. For example the RDX2 
tape number for ABBCD is B255(9). A (7), (8) or (9) indicates 
the nature of the conversion: a (7) indicates that the quarterly 
data are the sum of the monthly data, an (8) that the quarterly 
data are an average of the months, and a (9) that the quarterly 
data are equal to the data of the last month of the quarter. 


The RDX2 tape number also gives a clue to the status within the 


MPS model of the U.S. variables we use. All numbers in the range 
FM1 to FM200 are drawn from the MPS list of endogenous variables, 
whereas numbers in the range FM201 and up are taken from the MPS 
list of exogenous variables. 

All RDX2 data are seasonally unadjusted. All MPS data are 


seasonally adjusted, with flow variables at annual rates. 


Al2 


Al3 


ABBCD 
ABBCN 


ABEC 


ABEL 


ABELCD 


ABELNF 


ABLB 


ABLGBPM 


ABLM 
ABLO 
ABLP 


ABSC 


ALPHABETICAL LIST OF VARIABLES USED IN RDx2 


RDX2 


Eq. No. 


For 
Endogenous 
Variables 


Simulator 


HS 9 


11880 


B255(9) 


B252(9) 


BS621(8) 


BS601 


BS602 


B1809(9) 


BS603 


BS606 


BS605 


BS604 


B1405(9) 


B619(9) 


20.7 


20.8 


16.7 


hon 


16.8 


JMS) Sh) 


see p. 


16.6 


16.5 


Vv 


E=237 


Book value of U.S. indebted- 
ness to Canada, including 
retained earnings 
accruing to Canadian 
shareholders 


Book value of the indebted- 
ness of other countries 
torCanada.) including 
retained earnings 
accruing to Canadian 
Shareholders 


Bank of Canada deposits 
held by chartered banks 


Bank of Canada notes held 
by chartered banks 


Excess cash reserves held 
by chartered banks on 
a statutory basis 


Chartered bank earning 
liquid assets 


Chartered bank Canadian 
dollar earning liquid 
assets 


Chartered bank net 
foreign assets 


Chartered bank business 
and miscellaneous 
general loans 


Chartered bank holdings of 
provincial and municipal 
direct and guaranteed 
bonds 


Chartered bank mortgage 
loans 


Other loans held by 
chartered banks 


Chartered bank personal 
loans 


Corporate securities 
held by chartered 
banks 


Mnemonic 


RDX2 


Eq. 


No. 
Endogenous 
Variables 


Simulator 


ABSTATN 


ABT 


AULl 


ANFCUR 


ANFGN 


ANFLIQ 


APLLI 


ATL 


AYCRE12 


AYCRE13 


CCAS 


CCAC$ 


CCAGF$ 


CCAGH$ 


B803(9) 


BS600 


BS123 


B2010(9) 


BS3580 


BS381 


BS109 


14676 


PLS35 


1189.6 


D40010 


ois Ld 


D40100 


D40103 


16210 


1D eek 


15.9 


15.10 


Lee ige balk 


E=240 


E=187 


E=217 


E=228 


Bank of Canada notes held 
by chartered banks on a 
statutory basis 


Chartered bank total 
assets 


Assets of life insurance 
companies 


Currency outside chartered 
banks held by non- 
finance tai. pupae 


Government of Canada, 
provincial and 
municipal debt less 
chartered bank day, 
call and short loans 
held by nonfinancial 
public 


Liquid assets held by 
nonfinancial public 


Life insurance company 
policy loans 


Assets of trust and loan 
companies 


Retained earnings accru- 
ing to Canadian share- 
holders from U.S. 
corporations 


Retained earnings accru- 
ing to Canadian share- 
holders from “corpor- 
ations in other 
countries 


Capital consumption 
allowances 


Capital consumption 
allowances, 
corporations 


Capital consumption 
allowances, federal 
government 


Capital consumption 


Eq. No. For 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. EpeELe 


allowances, hospitals 


CCAGPM$ 13645 E=227 Capital consumption 
allowances, provincial 
and municipal govern- 
ments 


CDO BUST IPA X=18 Consumer expenditure on 
durables (excluding 
motor vehicles and 


parts) 

CMV JLIEK VAs) 123 X=19 Consumer expenditure on 
motor vehicles and parts 

CNDSD 14636 ed X=20 Consumer expenditure on 
non-durables and semi- 
durables 

CPVME 11985 E=273 Present tax value of 


depreciation allowances, 
machinery and equipment 


CPVNR 11986 E=274 Present tax value of 
depreciation allowances, 
non-residential 
construction 


CS D40213 ae X=21 Consumer expenditure on 
services 


CSMVOD Loe enn X=22 Imputed consumer services 
from the stock of motor 
vehicles and other 
consumer durables 


DCDPB BS370 tie-eveyd EAE X=24 Canadian dollar deposits 
in chartered banks 
(excluding Government 
of Canada deposits) 


DDB Bsote 15.5 X=25 Demand deposits in chartered 
banks (excluding float, 
Government of Canada 
deposits and personal 
chequing accounts) 


DDGFB B652(9) E=92 Government of Canada 
demand deposits in 
chartered banks 


DNPTB BG655(:9_) ©) 15.27 X=27 Nonpersonal term and 
notice deposits in 
chartered banks 


EG. NOm Hor 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Title 


DPB BS372 ED wc X=28 Personal savings and 
personal chequing 
accounts in 
chartered banks 


DSTATB B806(9) 16.1 X=29 Statutory deposits iu 
chartered banks 


DSTL 14666 15.3 X=261 Chequable and non- 
chequable demand and 
savings deposits in 
trust and loan 
companies 


DSWPB BC2605 E526 X=30 Swapped deposits in 
chartered banks 


DTTL 14665 ikeleee! X=260 Receipts and guaranteed 
investment certifi- 
cates deposited in 
trust and loan 
companies 


EACR 15607 E=275 Weighted average coupon 
rate for Government of 
Canada direct market 
issues 


EACRIC 13603 E=252 Weighted average coupon 

rate for Government of 
Canada direct market 
issues, maturity class 


EACR2C 13604 E=253 Weighted average coupon 
rate for Government of 
Canada direct market 
issues, maturity class 


EACR3C 13605 E=254 Weighted average coupon 
rate for Government of 
Canada direct market 
issues, maturity class 


EACR4C 13606 E=255 Weighted average coupon 
rate for Government of 
Canada direct market 
issues, maturity class 


EACRCSB 13665 E=276 Weighted average coupon 
rate for Canada 
Savings Bonds 


EATMIC 13660 E=256 Average term-to-maturity 


Eqn, Now, For 
Endogenous 
_Variables 


Simulator 


RDX2 
Mnemonic Tape No. 
EATM2C 13661 
EATM3C 13662 
EATM4C 13663 
EC2 FM6 
EC$2 FM52 
ECCA6S53A 13649 
ECCA66R 13650 
ECINE 3745 
ECO2 FM44 
ECO$2 FM51 
EDO 13542 


Title 


E=257 


E=258 


E=259 


E=149 


E=261 


E=110 


E=172 


of Government of 
Canada direct market 
issues, maturity 
ela's'si al 


Average term-to-maturity 
of Government of 
Canada direct market 
issues, maturity class 2 


Average term-to-maturity 
of Government of 
Canada direct market 
issues, maturity class 3 


Average term-to-maturity 
of Government of 
Canada direct market 
Assues, Maturity: class 4 


U.S. consumer expenditure 
on durables 
GES So sadollans,) 


U.S. consumer expenditure 
on durables 
Gcunrment wdolears:) 


Variable to capture 
effects on! taxable 
corporate profits of, 
accelerated depreciation 
allowances introduced 
in 1963 


Variable to capture 
CruecussoOravaxapLle 
corporate: profits: of 
meducedi-depreciation 
allowances introduced 
vliay TEM eNs! 


Interest payments on 
Canadian corporate 
bonds and debentures 


U.S.) personal econsumptzon 
expenditure (1958 
dollars) 

U.S. personal consumption 
expenditure (current 
dollars) 


Average consumption of 
diesel oil (million 


Eq. No. For 
RDX2 Endogenous 
Mnemonic Tape No. Variables 


EDTCA 13545 


EF68E 137109 


EG61MPF 135235 


EGAS 13541 


EGUIDE 13708 


EIADJ 14663 
EIET 13707 
EIETB 14652 


EIFDMIS 135666 


Simulator 


E=175 


E=170 


E=277 


gallons per registered 
commercial motor 
vehicle) 


Vartvab lento. allow. Lor -overs 
statement of TCA and 
TCAF due to the use of 
a weighted marginal 
rather than a weighted 
average tax rate 


Foreign exchange crisis 
expectations variable, 
1cOsine ol GS 2a al Omi 
2Q68, zero elsewhere 


Military pay and allow- 
ances (1961 dollars) 


Average gasoline consump— 
tion, e(mibivon 
gallons per registered 
noncommercial motor 
vehicle) 


U.S. balance of payments 
guidelines variable 


Investment adjustment 
entry 


Interest equalization tax 
variable 


Variable to reflect 
deferral of new 
corporate, provincial 
and municipal bond 
issues in the United 
States because of 
uncertainty about the 
exemption of such 
issues from the U.S. 
interest equalization 
tax. Uncertainty ended 
when the exemption 
became law and deferred 
deliveries took place 
in,AQ64:*).-.2 from 
3Q63 to 3Q64 inclusive, 
+1.0 in 4Q64, zero 
elsewhere 


Miscellaneous components 
of interest on federal 
public debt 


Mnemonic 


ELEFF 


EMEDPAY 


ENARES 


ENARES$ 


ENT1C 


ENT2C 


ENT3C 


EP68E 


EPD2 


EPD$2 


EPFXE 


EPOP 


EPS2 


Bq. Now jor 
RDX2 Endogenous 
Tape No. Variables 


14624 
13680 


D40237 


D40031 


113502 


11503 


113504 


15710 


FM20 


FM49 


14606 


13818 


FM19 


Simulator 


E=111 


E=112 


E=115 


E=3516 


E=189 


E=307 


Labour efficiency factor 


Provincial medicare pay- 
ments (current dollars) 


National accounts expendi- 
ture residual 


National accounts expendi- 
ture resadual® (current 
dollars) 


Froportyon of votale tax 
returns®°filea by tax-— 
payers with assessed 
incomes between 
$0 and $3,000 


Proportions ofe total tax 
revurnsetiled by tax= 
payers with assessed 
incomes between 
$3,000 and $5,000 


Proportion. 01 Lotal tax 
returns filed by tax= 
payers with assessed 
incomes between 
$5000 and <$10;000 


Foreign exchange crisis 
Support variable, 
TO 1nSlO6Srezero 
elsewhere 


U.S. expenditure on 
producers durables 
(EISS8edollars)) 


U.S. expenditure on 
producers durables 
Gcurrent. dollars) 


Normal exchange rate. 
Prior to .2ecl.equats 
L2O>StromeoQ Gl 0 5062 
equals: PFX, “from 
4Q62 forward equals 
1.081 


The proportion lof total 
population UNEOP Ryan 
theelapour-force 
population (NPOP) 


U.S. expenditure on 


Eq. ‘No. For 


RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. 
EPS$2 FM50 E=317 
ERBCRDD BS632 E=200 
ERBPCA BS631 E=201 
ERDO 13540 E=171 
ERES1LADJ 13706 E=11 
ERES2ADJ 14660 E=182 
ERGAS EIS oo E=169 
ERMEDPM 13538 E=93 


producers structures 
(1958 dollars) 


Uss.) expenditurezon 


producers structures 
(current dollars) 


Required cash reserve 


ratio for’ chartered 
bank demand deposits 
(per cent) 


Ratio of personal chequing 


deposits to total per- 
sonal deposits 
(per cent) 


Weighted average 


provincial diesel oif 
tax rate (dollars per 
gallon) 


Adjustment variable used to 


convert published 

foreign exchange 

reserve series to a 

stock the first 
difference of which is 

an accurate measure of 
FXO. Variable is based 

on Bank of Canada deposit 
Liabilitiés Tplus®*stériing 
bond retirements in 1963, 
and is used in balance of 
payments statistics 


Second adjustment variable 


used to convert published 
foreign exchange reserve 
series to a stock the 
first difference of 

which is FXO.* Variable 
is based on IMF technical 
drawings, and is not used 
in balance of payments 
statistics 


Weighted average 


provincial gasoline 
tax irate “(dollars per 
gallon) 


Weighted average rate of 


medical care insurance 
premiums 


Mnemonic 


ERTIMVPM 


ERTPHPM 


ERTPMVPM 


ERUIB 


ESAEC2 


ESAX02 


ESUR 


EWEURO 


EWLF 


Eq... Now Hor 
RDX2 Endogenous 
Tape No. Variables 


13667 


15526 


EL99S 


ates: 


11248 


14620 


14621 


135674 


14661 


15507 


Simulator 


E=167 


E=115 


E=162 


E=183 


E=262 


E=267 


E=279 


E=177 


Variable to 
redistribute federal 
retroactive wage pay- 
ments made from 
2Q69 to 1Q70 


Weighted average 
provincial rate of 
licence fee for 
registered commercial 
motor vehicles 
(dollars per vehicle) 


Weighted average hospital 
insurance premium 


Weighted average provincial 
Raven OtelTcences Tce. Lor 
registered noncommercial 
motor vehicles 
(dollars per vehicle) 


Weighted rate of maximum 
unemployment insurance 
benefit (dollars) per 
week) 


Seasonal adjustment 
Factor, fOr. 5 ...con= 
sumer expenditure on 
durables (EC$2) 


Seasonal adjustment factor 
for. .U.S. eross national 
product (XOBE$2) 


Amount of surcharge that 
would have been 
collected had the 
1961 volume of goods 
imports been 
maintained throughout 
the surcharge period 
2Q62-1Q65 


Index of the real wage rate 
in Great Britain, 
Italy and West Germany 
(1961=1.0) 


Ratio of resident-held 
Government of Canada 
direct market issues 
(excluding treasury 
bilis)) tev resident-held 
total Government of 


10 


Eq. No. For 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Title 


Canada, provincial and 
municipal direct market 
issues 


EYDIVA11 13514 E=116 Ratio of assessed dividend 
income-*to ‘total divid= 
ends paid to Canadians 
by Canadian corporations 


EYNWASI1C 13591 E=117 Proportion of assessed 
nonwage income earned 
by taxpayers with 
assessed nonwage 
incomes between 
$0 and $3,000 


EYNWAS2C 13592 E=118 Proportion of assessed 
nonwage income earned 
by taxpayers with 
assessed nonwage 
incomes between 
$3,000 and $5,000 


EYNWASSC 13593 E=119 Proportion of assessed 
nonwage income earned 
by taxpayers with 
assessed nonwage 
incomes between 
$5,000 and $10,000 


EYWAS1C (13587 E=151 Proportion of assessed 
wage income earned by 
taxpayers with assessed 
wage incomes between 
$0 and $3,000 


EYWAS2C 13588 E=152 Proportion of assessed 
wage income earned by 
taxpayers with assessed 
wage incomes between 
$3,000) andé $5; 000 


EYWAS3SC 13589 E=153 Proportion of assessed 
wage income earned by 
taxpayers with assessed 
wage incomes between 
$5,000 and $10,000 


FIBL13 11886 ES DI X=31 Sales of Canadian corporate 
bonds and shares in 
other countries. * Gross 
new issues, less 
retirements, plus net 
trade in outstanding 


iL 


Eqn Nowe hor 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Title 


bonds and shares 


FEDELS D51560 LO 454s X=32 Direct investment in 
Canada from the 
United States 


Epil -S 13734 19.2 X=33 Direct investment in 
Canada from other 
countries 

FIGB13 11885 bOTLO X=34 Sales of Government of 


Canada, provincial 
and municipal bonds 
in other countries. 
Gross new issues, 
less retirements, 
plus net trade in 
outstanding bonds 


FILO12 11897 E=12 Other long-term capital 
inflows from the 
United States 


FILO13 11898 E=13 Other long-term capital 
inflows from other 
countries 


PIN Coico ec ODO 19.6 X=35 Sales of gross new issues 
of Canadian corporate 
bonds in the United 
States 


FINIGF1l12 11888 E=14 Sales of gross new issues 
of Government of Canada 
bonds in the United 
States 


FINIPM12 11882 19,0 X=36 Sales of gross new 
issues of provincial 
and municipal bonds, 
direct and guaranteed, 
in the United States 


FIPVB12 11884 19.9 X=37 Purchases of Canadian 
corporate shares on 
a portfolio basis 
by U.S. residents. 
Gross new issues, less 
retirements, plus net 
trade in outstanding 
shares 


FIRETBI2 20ct E=15 Retirements of Canadian 
corporate bonds held 
in the United States 


LZ 


Hd< NO. Or 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. tivle 


FIRETG12 11889 E=16 Retirements of Government 
of Canada, provincial 
and municipal bonds 
held in the United States 


FIS 9139 2. o X=40 Net.anflow! of private 
short-term capital 


HI TOBBL2 99 2 19.8 X=358 Trade in outstanding 
Canadian corporate 
bonds between Canada 
and the United States 
(neétisal esi opine 
United States) 


FITOGB12 11883 LOR X=39 Trade in outstanding 
Government of Canada, 
provincial and 
municipal bonds 
between Canada and 
the United States 
(netesales Towne 
United States) 


FIYCRE12 11869 Loss X=262 Canadian corporate 
retained earnings 
accruing to °U.s. 
shareholders 


FIYCRE13 14681 E=203 Canadian corporate 
retained earnings 
accruing to residents 
offothers countries 


FODI12 i Li Ate) LORS Xx=41 Direct investment from 
Canada in the 
United States 


FOL13 11881 19.4 X=42 Long-term direct and 
POPLPoliosinvestmenre 
in bonds and shares 
from Canada in other 
countries 


FOPIA2 EVSS7 tO. 12 X=43 Purchases of U.S. bonds 
and shares by Canadians. 
Gross new issues, less 
retirements, plus net 
trade in outstanding 
bonds and shares 


FXO 13704 a Oa X=44 Official excess demand for 
spot exchange 


Mnemonic 


FXP 


GALPM 


GAMIS 


GASSTF 


GASSTPM 


GBALF 


GBALH 


GBALPM 


CBCEPEM 


GBRETSPM 


GBRPM 


GCGSH 


GCNWF 


RDX2 


15700 


15531 


15508 


15643 


D40129 


135355 


D40172 


11999 


13529 


135530 


15528 


D40116 


11954 


Eq. 


21.2 


14.6 


14.8 


14.7 


14.11 


1253 


No. 
Endogenous 
mapeLNo. Waraabless 


13 


Simulator 
Coding No. 


E=159 


E=224 


X=259 


E=160 


E=208 


X=256 


_fitle 


Private excess demand for 
Spot exchange 


Changes in asset and 
babii vy “accounts of 
provincial and 
municipal governments 


Changes in miscellaneous 
asset and liability 
accounts of the Govern- 
ment of Canada 


Federal capital assistance 
to industry 


Provincial capital 
assistance to 
industry 


Federal national accounts 
balance! (4 if surplus’) 


Hospital national 
accounts balance 
Gat surplus) 


Provincial-municipal 
national accounts 
balance (4. if “surplus ) 


Provinewval bonds 
purchased by Canada 
Pension Plan Invest- 
ment Fund 


Retirements of provincial 
and municipal bonds 


Gross new issues of 
provincial and 
municipal bonds 
(excludingeprovine vai 
issues to Canada 
Pension Plan Invest-— 
ment Fund) 


Current expenditure on 
goods and services 
by hospitals 


Federal current nonwage 
expenditure 


GCNWPM 


GGSDF 


GMPF 


GSUBSF 
GSUBSPM 


GTGHPM 


GTGMP 


GTGPMF 


GTNRF 


GTPINTF 


GTPINTPM 


GTPOF 


GTPPM 


GTPUIBF 


GWIF 


GWIPM 


Eq. 


RDX2 Endogenous 
Tape No. Variables 


LEIGS 13.4 


D40113 


D40001 


D40125 
D40126 


13644 


D40089 


15642 


D40130 


D40132 AtS 


15646 


Je 


13537 


D1235(7)211.2 


Did be AS }a 


L955 


14 


Simulator 


X=257 


E=308 


Provincia Lamunicapa | 
current nonwage 
expenditure 


Current defence expend- 
iture on goods and 
services 


Military pay and 
allowances 


Federal subsidies 


Provinelalsmunaer pal 
subsidies 


Provineial-munieipal 
transfers to hospitals 


Provincial transfers to 
municipalities 


Federal transfers to 
provinces and 
municipalities 


Federal transfers to 
non-residents 


Interest on the federal 
public debt 


Provincial-municipal 
interest payments to 
persons 


Other federal transfers 
to persons 


Provineilalemunitc apa 
transfers to persons 


Unemployment insurance 
benefits 


Federal wages, salaries 
and supplements paid 
to employees in non- 
commercial institutions 


Provincial and municipal 
wages, salaries and 
supplements paid to 
employees in non- 
commercial institutions 


15 


Eq. No. For 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Tautle 


(excluding schools) 


GWPASPM 11967 E=210 Provincial and municipal 
wage supplements paid 
to employees in public 
administration 


GWSF ELOSO E=29 Federal wage supplements 
paid to employees 
in public admini- 
stration and defence 


GWSSM LL932 E=211 Municipal wage supple- 
ments paid to 
employees in elementary 
and secondary schools 


HARBIN §6«69BS162) (7) E=98 Mortgage loans approved 
by chartered banks 


HAPCMHCM 11371 E=120 Direct NHA loans 
approved by CMHC for 
multiple dwellings 


HAPCMHCS 11370 E=96 Direct NHA loans 
approved by CMHC for 
single-detached 
dwellings 


HAPLI BS1632 IRAP ALG} X=266 Life insurance company 
mortgage approvals 


HAPTL 14675 UR Pee) X=265 Trust and loan company 
mortgage approvals 


HAWC 11836 5.4 X=55 Average weekly hours 
worked in construction 


HAWMM 11850 83 X=56 Average weekly hours 
: worked in mining and 
manufacturing 


HSTM 14647 Zied X=57 Housing starts, multiples 
(thousand units) 


HSTS 14646 Zee X=96 Housing ‘starts... sinecle— 
detached (thousand 
units) 


IH L3635'7 E=207 Investment expenditure 
by hospitals 


16 


Kid. eNO). 64Or 


RDX2 Endogenous Simulator 


Mnemonic 


IIG$ 


IME 


IMEGF 


IMEGPM 


INRC 


INRCGF 


INRCGPM 


INRCSM 


IRC 


KB$ 


KDO 


D402350 


D40231 


D40028 


D40229 


D40026 


D40225 


15625 


15632 


D40224 


13624 


15651 


153629 


D40225 


14688 


13750 


12.4 


15.5 


15.6 


Poet 


LS 7, 


1.6 


E=220 


X=249 


X=250 


Change in nonfarm 
business inventories 


Change Jin “farm inventories 


Change in farm inventories 
(current cdollars,) 


Value of physical change 
in government 
inventories 


Value of physical change 
in government 
inventories. “(eurnrent 
dollars) 


Business investment in 
machinery and equipment 


Federal investment in 
machinery and equipment 


Provinelalemunicr par 
investment in machinery 
and equipment 


Business investment in 
non-residential 
construction 


Federal investment 
in non-residential 
construction 


Provane tal -nuns ce tpad 
InVES TMONT in Con. 
struction eCexcluding 
schools) 


Municipal investment in 
school construction 


Business investment in 
residential construc— 
tion 


Replacement value of 
business capital 
stock 


stock of consumer 
durables (excluding 
motor vehicles) 


RDX2 


Eqs, No.) Hor 
Endogenous 
Variables 


skiff 


Simulator 


KIB 116356 
KME Ley Ope) 
KMEY 113515 
KMV iE oe ee tL 
KNRC 11514 


KNRCGF 15668 


KNRCSM 13672 


KNRY IVS i1 


LCB1l2 les O10) 


LDIPRV15 14684 


LDIRV12 14683 


LEURO Poui2 


20.2 


20.5 


20.4 


X=269 


X=268 


E=2354 


DtOCcK son snonrarm 
business inventories 


Stock of machinery and 
equipment 


Desired capital/output 
ratio for machinery 
and equipment 


Stock of consumer motor 
vehicles 


Stock of non-residential 
construction 


Stock of federal non- 


residential construction 


Stock of elementary and 
secondary schools 


Desired capital/output 
raivi0; for sn0n= 
residential construc-— 
tion 


Canadian corporate bonds 
and debentures held 
by U.S. residents 


Replacement value of the 
stock ofsdirect and 
portfolio investment 
in Canada by other 
countries, including 
Canadian corporate 
retained earnings 
accruing to share- 
holders of other 
eountries 


Replacement value of the 
svock sof euoo. direct 
investment in Canada, 
including Canadian 
corporate retained 
earnings accruing to 
UcSesdinectminves tors 


Amount of short-term 
Euro-dollar 
Liabilities 
reported by banks 


Mnemonic 


LF2+LA2 


LGB1l2 


LGB13 


LGBF 


LGBFG 


LGBFR1C 


LGBFR2C 


LGBFRSC 


LGBFR4C 


RDX2 


Eq. 


Endogenous 
Variables 
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Simulator 


FM143 


11855 


11856 


135506 


B2401(9) 


11903 


11904 


LEIOS 


11906 


20.1 


20.6 


E=3510 


E=106 


E=100 


E=101 


E=102 


E=103 


in eight European 
countries 


UsS.elapourerorce; 
including armed 
forces 


Government of Canada, 
provincial and 
municipal bonds, 
direct and guaranteed, 
held by U.S. residents 


Government of Canada, 
provincraleand 
municipal bonds, 
direct and guaranteed, 
held by residents of 
other countries 


End-of-quarter stock of 
Government of Canada 
direct market issues 
held by the general 
public and the 
chartered banks 


Government of Canada 
guaranteed debt 


End-of-quarter stock of 
Government of Canada 
direct market issues 
O-3 years held by the 
resident general 
public and the 
chartered banks 


End-of-quarter stock of 
Government of Canada 
direct market issues 
3-5 years held by the 
resident general 
public and the 
chartered banks 


End-of-quarter stock of 
Government of Canada 
direct market issues 
5-10 years held by the 
resident general 
public and the 
chartered banks 


End-of-quarter stock of 
Government of Canada 


Mnemonic 


LGBPM 


LGFCSB 


LGFTB 


LGFTBNR 


LONB 


LONTL 


LPCV1l2 


LU2 


M$13 


RDX2 


15505 


B2406(9) 


15664 


15513 


BS379 


14677 


14686 


FM124 


14637 


135730 


ike Goye 


Eq. ‘No. hor 
Endogenous 
Variables 


14.12 


15.4 


14.9 


20.3 


i) 


Simulator 


X=78 


X=263 


E=107 


E=198 


E=109 


E=3511 


direct market issues 

10 years and over held 
by the resident general 
public and the 
chartered banks 


End-of-quarter stock of 
provincial and municipal 
bonds, direct and 
guaranteed (excluding 
provincial issues 
to Canada Pension 
Plan Investment Fund) 


End-of-quarter stock of 
Canada Savings Bonds 


End-of-quarter stock of 
Government of Canada 
treasury bills 
(excluding Bank of 
Canada holdings) 


End-of-quarter stock of 
Government of Canada 
treasury bills held 
by non-residents 


Totale tiabilitiuves of 
chartered banks, net 
of deposit liabilities 


Other sliabiLities: of 
trust. and loan 
companies 


Value of common and 
preferred Canadian 
corporate shares held 
by U.S. residents 


U.S. unemployment 


Imports of goods and 
services 


Imports of goods and 
services from the 
United States 
(current dollars) 


Imports of goods and 
services from other 
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Eq. No. For 
RDX2 Endogenous 
Mnemonic Tape No. Variables 


Sima tor 


MCM12 


MDIV$12 


MEF12 


MFB12 


MFS$12 


MFS$13 


MG 
MID$13 


MIH$ 


MINT$12 


MMF12 


MMIS12 


2.9 


3721 


11730 


7 28 


D51537 


13783 


14673 
13784 


D50540 


S717 


Tivol 


13834 


4.350 
4.20 


countnies (icurrent 
dollars) 


Imports of crude 
materials from the 
United States 
(SITC 2, 4) 


Dividend payments to the 
United States 


Imports of energy fuels 
from the United States 
(SITC 3) 


Imports of food and 
beverages from 
United States 
CSREC “Orn 81") 


Freight and shipping 
payments to the 
United States 


Freight and shipping 
payments to other 
countries 


Imports of goods 


Interest and dividend 
payments to other 
countries 


Imports. Inheritances 
and emigrants' funds 
Goats <countesre's 


Interest payments to the 
United States 


Imports of manufactures 
(excluding transport— 
ation equipment ) 
from the United 
States (SIACE5—-S 
Lexchudine” transpomt= 
ation equipment] ) 


Imports of transportation 
equipment (excluding 
motor vehicles and 
parts) and unclassified 
commodity transactions 
CST TC \pepr om. cohe 
United States plus 


Mnemonic 


MMIS13 


MMV12 


MMV13 


MNTE13 


MOS$12 


MOS$13 


MTM$2 


MTR$12 


MTR$13 


MTRP$ 


N2 
NBIRTHS 


Eq. No. For 
RDX2 Endogenous 
Tape No. Variables 


135835 


11742 4.5 


11743 


14632 4.6 


14630 


14631 


FM114 


D51531 4.18 


LS 790 4.21 


D40053 


FM205 
135813 


on 


Simulator 


E=155 


E=157 


E=235 


E=179 


E=294 


miscellaneous adjusting 
entries 


Imports of transportation 
equipment (excluding 
motor vehicles and 
parts) and unclassified 
commodity transactions 
Gol EC 9 )sefrom other 
countries plus miscel- 
laneous adjusting 
entra.c's 


Imports of motor vehicles 
and parts from the 
United States 


Imports of motor vehicles 
and parts from other 
countries 


Imports of goods (excluding 
transportation equipment 
and unclassified commodity 
transactions 4lolTC 39) from 
pUneTreCOunt res! (SITC. O-8 
[excluding transportation 
equipment] ) 


Imports of other services 
from the United States 


Imports of other services 
from other countries 


Total time deposits in 
member banks of the 
U.S. federal reserve 
system 


Travel payments to the 
United States 


Travel payments to other 
countries 


Transfer payments from 


Canadian residents to 
persons abroad 


LOCAL Uso. DODU Lata on 


Births 


RDX2 


Eq. 


No. 
Endogenous 
Variables 


22 


Simulator 


NCL 


NDEATHS 


NE 


NEMS 
NEMPS 


NEUPB 


NEUPF 


NFP 


NGPAF 


NGPAPM 


NHH 


NIMS 
NINS 


NIOS 


NIS 


NL 
NMMOB 


NMMOBD 


11247 


13814 
11824 


15816 


11246 


11846 


14602 


137235 


Ud ie eee 


PEI o2 


3054 


15815 


L1257 


LUS2Z9 


MAES es Fi 


11141 
13851 


14653 


see 


here! 


13% 1 


5.6 
11.3 


13.3 


X=108 


X=110 


X=111 


X=112 


X=215 


Paid employees in 
construction 


Claimants on the Unemploy- 
ment Insurance Fund 


Deaths 


Total employed persons 
(excluding armed forces) 


Emigrants 


Employed contributors to 
the Unemployment 
Insurance Fund 


Unpaid employees in non- 
farm business 


Unpaid farm workers 
Paid farm workers 


Federal employment in 
public administration 
and defence 


Provincial-municipal 
employment in public 
administration 


Number of families in 
Canada 


Immigrants 


Enrollment in the 
Unemployment Insurance 
Fund 


Paid workers in non- 
commercial institutions 
(excluding schools) 


Employment in elementary 
and secondary schools 
under municipal control 

Labour force 

Paid employees in mining, 
manufacturing and 
other business 


Desired level of employ- 


25 


Eq. No. For 
RDX2 Endogenous Simulator 


ment in mining, manu- 
facturing and other 


business 
NOAPR 13519 E=122 Old age pension recipients 
NPOP Voody 59 X=224 Noninstitutional 


population 14 years 
of age and over 


NPOPS LOS E=296 Students enrolled in 
elementary and 
secondary schools 


NPOPSS 11396 E=285 Total population 
14 years of age and 
over attending 
school 


NPOPT 13812 5.8 X=214 Total population 
(beginning-of-quarter 
figure) 


NT 11544 Shee f X=114 Tax returns filed 


ge ee: haley: Sat GLO X=115 Tax returns filed, 
income class 1 


Niz2c 11546 9511 X=116 Tax returns filed, 
income class 2 


NISC 11547 SIPs a X=117 Tax returns filed, 
income class 3 


NT4C 11548 OLS X=118 Tax returns filed, 
income class 4 


NTNW1C 13569 9.26 X=123 Nonwage earners tax 
returns filed, income 
class l 


NTNW2C Ato 46) SALE X=124 Nonwage earners tax 
returns filed, income 
class 2 


NTNW3C LOO 9.28 X=125 Nonwage earners tax 
returns filed, income 
class 3 


NTNW4C 13572 9.29 X=126 Nonwage earners tax 
returns filed, income 
class 4 


NTW1C 13565 ON2e X=119 Wage earners tax returns 
fitted, income “class. 1 


Mnemonic 


NTW2C 


NTIW3SC 


NTW4C 


NU 
NX 


ODG2 


PC2 


PCDO 


PCMV 


PCNDSD 


PCON2 


BCH 
PCPICE 


PCS 
PCSMVOD 


PEEX2 


24 


Simulator 


Eq. No. For 

RDX2 Endogenous 
Tape No. Variables 
13566 9.23 
P3067 9.24 
13568 9.25 
11063 Die 
11848 
FM294 
FM131 
13799 7.4 
L379 2 7.3 

(See p.v) 

LSG92 hw & 
FM1352 
14642 UPCA®, 
11819 ts) oes 
13793 Vaz 
14654 LOC PAS 
FM206 


E=263 


X=129 


X=131 


X=130 


E=3$12 


X=1352 


X=244 


X=153 


X=100 


E=283 


Wage earners tax 
filed, income 


Wage earners tax 
filed, income 


returns 
class 4 


Wage earners tax 
filed, income 


Total unemployed persons 


Employment residual 


Usoe military, prime 
contracts for 
defence goods 


Implicict. price dertlarvor 
for U.S. consumer 
expenditure on 
durables 


Price of other consumer 
durables 


Price of consumer motor 
vehicles 


Price of consumer non- 
durables and semi- 
durables 


Implient prices detitaror 
forstotalguascs cons 
sumption expenditure 


The Consumer Price Index 


Expected annual rate of 
change in the Consumer 
Price Index 


Price of consumer services 


Implicit price deflator 
for imputed consumer 
services from the 
stocks of motor 
vehicles and of other 
consumer durables 


Implicit price deflator 


PEGF2 


a p.¢ 


PFXF 


PGCNWG 


PGNE 


BGRE 


Bre 


ELH 


PIME 


PIMEG 


PINRC 


PINRCG 


RDX2 


Eq. 


Endogenous 
Variables 


25 


Simulator 


FM275 


135702 


13703 


15500 


13794 


11689 


FM168 


13640 


135796 


15639 


ES EDE 


13638 


21.4 


21.3 


E=281 


X=134 


X=1355 


X=157 


X=156 


X=158 


E=282 


E=226 


X=140 


X=255 


X=141 


X=252 


for U.S. exports 


Implicit price deflator 
POT U.. Ose toaeral 
purchases of goods 
and services 


Spot exchange rate 
(Canadian dollars 
Derm. >. dol wvar) 


90-day forward exchange 
rate (Canadian dollars 
pérau.5.. dolar) 


Price deflator for 
government current 
nonwage expenditure 


Frice.deflator for gross 
national expenditure 


Price,deflator for gross 
private business 
product 


Impliecabepricesder lator 
fOr ioe UOC K OL 
inventories 


Pricésedefiator efor 
hospital investment 


Price deflator for 
business investment 
in machinery and 
equipment 


Pricesaetlatrorer.or 
government investment 
in machinery and equip- 
ment 


Price deflator for 
business investment in 
non-residential con- 
Sr Cio 


Price deflator for 
government investment 
in non-residential 
construction 


PIRC 


PRIB 


PL2 


PLGF1C 


PLGF2C 


PLGF3C 


PLGF4C 


PLGI 


PMCM12 


PMCM13 


PMEF12 


RDX2 


Eq. No. For 
Endogenous 
Variables 


26 


Simulator 


LSS 


15811 


FM152 


EOS 


11914 


11915 


EEOLG 


TSO LL 


12531 


11738 


12530 


14.2 


14.3 


14.4 


14.5 


14.10 


K=242 


X=243 


E=297 


X=142 


X=143 


X=144 


X=145 


X=146 


Price deflator for private 
investment in residential 
construction 


Price of the nonfarm 
business inventory 
stock 


Employee compensation rate 
in U.S. nonfarm private 
domestic business 


Ratio of market value to 
book value of Government 
of Canada direct market 
issues, maturity class 1 


Ratio of market value to 
book value of Government 
of Canada direct market 
issues, maturity 
class 2 


Ratio of market value to 
book value of Government 
of Canada direct market 
issues, maturity 
class 3 


Ratio of market value to 
book value of Government 
of Canada direct market 
issues, maturity 
class 4 


Market valuation ratio for 
Government of Canada, 
provincial and 
municipal bonds held 
by Canadian residents 


Price index for imports of 
crude materials from 
the United States 
Con LC.-2 04) 


Frice index for. imports 
of crude materials 
from other countries 
CSiLE Cae 3 e4.) 


Price index for imports 
of energy fuels from 
the United States 
CS TEC. 3) 


Mnemonic 


PMEF13 


PMFB12 


PMFB13 


PMMF12 


PMMF13 


PMMIS12 


PMMIS13 


PMMV12 


Eq. No. For 


RDX2 Endogenous 


Tape No. Variables 


ELS 


12528 eels 


MEWS @ 


11741 CakG 


11740 


15831 


138351 


12305 


PPL 


Simulator 


E=250 


E=251 


E=278 


E=46 


Price index for imports 
of energy fuels from 
other countries 
CLEC 3) 


Price’ index Lor wmports 
of food and beverages 
from the United States 
(Sires Onl 


Price sndex fore mports 
of food and beverages 
from other countries 
(goret-CoFORe= Le) 


Price index for amports 
of manufactures 
(excluding transport- 
ation equipment) from 
the United States 
(pLECS O>-S™ excluding 
transportation 
equipment] ) 


Price index for imports 
of manufactures 
(excluding transport-— 
ation equipment) from 
other countries (SITIC 
5-8 "hexcluding trans= 
portation equipment] ) 


Price’ index for imports 
of transportation 
equipment (excluding 
motor vehicles and 
parts) and unclassified 
commodity transactions 
(SiC 9)" trom tne 
United States plus 
miscellaneous adjust-— 
ing entries 


Price index for imports 
of transportation 
equipment (excluding 
motor vehicles and 
parts) and unclassified 
commodity transactions 
CSITTC..9 Petromeo ther 
countries plus miscel- 
laneous adjusting 
entries 


Price index for imports 


Eq. No. For 
RDX2 Endogenous 
Mnemonic Tape No. Variables 
PMMV13 12305 
PMNTE13 14627 
PMS 13848 
PNRM 14669 Tee) 
POBE2 FM130 
Peeve EMI33 
PrS2 FM141 
PRM 14670 7.9 
PWXG 9575 
PXB2 FM129 
PXBNF2 FM156 
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Simulator 


E=268 


E=271 


E=3503 


E=269 


of motor vehicles and 
parts from the 
United States 


Price, 1indexsforeimporius 
of motor vehicles and 
parts from other 
countries 


Pricey indexs forsamports 
of goods (excluding 
transportation equip- 
ment, and unclassified 
commodity transactions 
PSitC Ons) ei romeothes: 
countries, (Si1ICe One 
lexcluding transport— 
ation equipment] ) 


Price index for imports 
of services 


Price Aandex for non=- 
residential construction 
materials 


Implicit’ price’ deflator 
fForeU..o merossenapvional 
product (XOBE$2) 


implicit pricey deflator 
for US. 7expendi tune 
on producers durables 
(EPD2 ) 


Impiicata pricesderlator 
for U.S. expenditure 
on producers structures 
(EPS2) 


Price index for residential 
construction materials 


Pricemindex for word 
exports of goods 


Implicit price deflator 
forwu.s. terossaprnivate 
domestic business 
product a XB27) 


ImpliGit. prices derlavor 
for U.S. nonfarm 
business product and 
household output 


Mnemonic 


PXMIS12 


PXMISTS 


PXMV12 


PXNMV12 


PXNW13 


PXS 


PXW15 


PYFA 


Ql 


Q2 


Q3 


RDX2 


15840 


13840 


12524 


eee 


i766 


13845 


12407 


15520 


Oy 5 


11074 


11075 


Eq. No. 


See p. 


For 
Endogenous 
Variables 


Vv 


29 


Simulator 


ee 


X=149 


X=150 


X=151 


E=146 


E=147 


Price index for exports 
Of -10rest- products 


Price index for exports 
of -uraniumeand airs 
craft and parts to 
the United States 
plus miscellaneous 
adjusting entries 


Pricetandex=for* exports 
Of Uranzum and air 
Crai-t: ands parts .0 
other countries 
plus miscellaneous 
adjusting entries 


Pricevandexs10rTr CxXpoOrts 
of motor vehicles and 
DartsaLoatne ni Led 
States 


Price andex.fo0r- exports 
of goods (excluding 
uranrumyeaLrerart 
and parts, and 
motor vehicles and 
Dar tse Cte Una ed 
States 


Price, index for» exports 
of goods (excluding 
wheat, uranium, and 
aireraft tand parts.) 
tToTothereeoeuntries 


Price andex®foreexports of 
services 


Pricetandex Lorvexports 
of wheat to other 
countries 


Price deflator for 
accrued farm income 


First-quarter seasonal 
dummy 


Second-quarter seasonal 
dummy 


Thiard-quarter=’=seasonal 
dummy 


Q4 


QAUTO 


QAUTST 


QBROKE 


QCl1 


QC2 


QC3 


QCRISIS 


QDB 


QDBA 


RDX2 


11076 


11723 


11745 


15904 


11982 


11983 


11984 


14678 


BS220 


14680 


Eq. No. For 
Endogenous 
Variables 


50 


Simulator 


E=121 


E=191 


E=192 


E=193 


E=194 


E=196 


E=195 


E=315 


Fourth-quarter seasonal 
dummy 


Variable to reflect 


increased rationali- 
zation of production 
under the terms of the 
Canadian-U.S. auto 
pact. Zero prior 

to 1Q63 then rises 
(changing in 4Q of 
each year) to 3.56,in 
4Q68 


Variable to _reflectwucs. 
auto strikes. Equals 
-1.0 in 4Q64 and 4Q67, 
+O le LO Gone. Ost i 
3Q67 and 1Q68, zero 
elsewhere 


Variable to reflect 
reaction to the bank- 
rupicy.or Atlantic 
Acceptance Corpor- 
ation. Equals 1.0 
from 1Q65 to 4Q65, 
zero elsewhere 


First-quarter constrained 
dummy variable, 
equals Ql minus Q4 


Second-quarter constrained 
dummy variable, 
equals Q2 minus Q4 


Third-quarter constrained 
dummy variable, 
equals Q3 minus Q4 


Variable to capture 
effects of exchange 
crises on short rates. 
Equals 1.05 in9 3Q62- 
1Q68 and 2Q68, zero 
elsewhere 


Bank deposit variable. 
Equals 1.0 from 1Q62 
forward, zero 
elsewhere 


Variable to reflect 
introduction of Bank 


Eq. No. For 


RDX2 Endogenous 


Mnemonic Tape No. Variables 


QDBAD 


QDCARS 


QDCENT 


QDGOOD 


QDKEN 


QDNINS 


14609 


15673 


LOG G9 


14610 


15675 


15908 


Sl 


Simulator 


E=288 


E=3519 


E=292 


E=181 


Act changes in 3Q67 
removing interest 
racewcei lings "on 

bank loans. Equals 
Pe.O.from SQ67 on, zero 
elsewhere 


Variable in wage 
equation. Equals 1.0 
fromslQ52 to 106i, 
zero elsewhere 


Variable to account for 
the effect of the 
Canadian-U.S. auto 
pact on customs 
duties. Equals 1.0 
from 1Q65 forward, 
zero elsewhere 


Variable to account 
forvirresuiar obser= 
vations in provincial- 
municipal nonwage 
current expenditure. 
Equals 1.0 from 3Q66 
to 2Q67, zero elsewhere 


Variable in wage equation. 
Equals 1.0 from 2Q61 
forward, zero 
elsewhere 


Variable to capture 
effects of Kennedy 
Round trade concessions 
on customs duties. 
Equals 1.0 from 1Q68 to 
20695 *2.0 from esQ69 
forward, zero elsewhere 


Variable to reflect 
amendment of the 


Mnemonic 


QDNUSA 


QDSEAS 


QDTCCF1 


QDTCCF2 


QDTCCF3 


QDTCCF4 


QDTCCF5 


Eq. ONo.. hor 
Endogenous 
Variables 


RDX2 


11758 


135678 


15651 


13652 


13653 


13654 


13655 
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Simulator 


E=280 


E=318 


E=241 


B=242 


B=243 


E=244 


E=245 


Unemployment Insurance 
Act increasing its 
coverage. ‘Equals 71.0 
from 2Q67 forward, 
zero elsewhere 


Variable to reflect 


increased duty-free 
allowances for Tourists 
tio’ countries other than 
the United States. 
Equadis: 3. O bf rom £4058 to 
2Q62, zero elsewhere 


Varvable to account 


for change in quarterly 
pattern (Pm provineral— 


municipal nonwage 

CURr ent expenditure. 
Bquals? cl) iOmf nonne1gGs 
forward, 


Varavabive: tho lret sec. 
changing corporation 
tax-ipract pees. 
Equawts? 2.0 shrem ele oc 
iO. (40.65 ez ero 
elsewhere 


Variable to reflect 
changing corporation 
tax practices: 
Equals 1.0) from Qq64 
to 4Q64, zero 
elsewhere 


Variable to reflect 
changing corporation 
tax practices. 
Equals *l.0: from 1065 
to 4065, zero 
elsewhere 


Variable to reflect 
changing corporation 
tax practices. 
Equals 1.0, from a2Q66 
to 4Q67, zero 
elsewhere 


Variable to reflect 
changing corporation 
Cand i practsa ces. 
Equals 1.0 from 1068 
to 4Q68, zero 
elsewhere 


zero elsewhere 


Mnemonic 


QDTCCF6 


QDTCCF7 


QDTCCF8 


QDTCCF9 


QDTIEXF 


QDUIF 


QDUSA 


QDXINC 


Eq. No. For 
RDX2 Endogenous 
Tape No. Variables 


13656 


15657 


15658 


36 O9 


£5900 


15907 


P7559 


13676 


53 


SimuLator 


E=246 


E=247 


E=248 


E=249 


E=166 


E=180 


E=293 


Variable to reflect 
changing corporation 
taxspractices. 
Equals 1.0 from 1Q69 
to 4Q69, zero 
elsewhere 


Variable to reflect 
changing corporation 
tax practices. 
Equals: 1.0 frome1070 
to 4Q70, zero 
elsewhere 


Variable to reflect 
changing corporation 
tax practices. 
Equals 1.0;from) 1071 
forward, zero 
elsewhere 


Variable to, refiect 
changing corporation 
tax practices. 
Equals) 1.0,4in,3968 
and, LOGO gal. O71 1in 
2Q68 and 4Q68, zero 
elsewhere 


Variable to reflect the 
period when motor 
vehicles were 
exigible. Equals 1.0 
from ao Somos OC lL. 
zero elsewhere 


Variable. to reflect 
structural changes in 
the operation of the 
Unemployment Insurance 
Fund. Equals 1.0 from 
3Q68 forward, zero 
elsewhere 


Variable to reflect 
decreased duty-free 
allowances for tourists 
to the United States. 
Equals 1.0 from 3Q62 
forward, zero elsewhere 


Variable to capture 
effects of duty -re- 
mission programme 
(1964) on customs 


Eq. No. For 
RDX2 Endogenous 
Mnemonic Tape No. Variables 


QEUROPM 14604 


QEXPO L730 
QFLEX 135902 
QLOBO 15903 


QMEF12 14623 


QMIDEAST 14645 


QNHA 14671 


34 


Simulator 


E=205 


E=188 


E=185 


E=284 


E=299 


E=321 


duties. Equals 1.0 
from 1Q64 to 4Q64, 
zero elsewhere 


Variable to account for 
European borrowing by 
provincial and 
municipal governments 
in. mid=-1968.," “Equals 
soov tna cQ66e Oman 
3Q68, zero elsewhere 


Variable to reflect 
€Lrectis. of sExpoG7. 
Equals” 1.05 from=e2Q67 
to 4Q67, zero elsewhere 


Variable to span period 
of flexible exchange 
rates, stopping when 
government announced 
intention of achieving 
higher PFX. «Equals 
LeOetrom lOS2etoecluG.. 
zero elsewhere 


Variable to reflect 
exchange rate 
uncertainty and 
federal government 
policy announcements 
discouraging foreign 
borrowing. Equals 1.0 
from 3Q60 to 3Q62, 
zero elsewhere 


Variable to reflect 
change in seasonal 
pattern of oil imports 
due to increased 
relative importance of 
refining capacity in 
the Maritimes. Equals 
LeO, In Ono Lw each 
year from 1964 on, 
zero elsewhere 


Variable to reflect foreign 
purchases of Canadian oil 
shares in response to 
closing of Suez Canal. 
Equals! 1.0 from *3Q6é7 
to 4Q67, zero elsewhere 


Variable to represent 
the period of National 


Mnemonic 


QOIL 


QSALE 


QSEA 


QSTRIKE 


QTHERM 


QTIME 


QTSTEP 


QUSTAX 


iq. No. For 
RDX2 Endogenous 
Tape No. Variables 


14651 


14611 


EAS) 


14685 


11724 


14612 


15648 


14644 
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Simulator 


E=289 


E=178 


E=91 


E=212 


E=298 


Housing Act rate 
cellings. (Equais 1.0 
from 1954 to 3067, 
zero elsewhere 


Variable to account for 


large capital inflow 
from Royal Dutch Shell 
to finance purchase of 
Canadian Oil Companies 
by Shell Investments. 
Fqualis#i0 in 4062, 
zero elsewhere 


Variable to reflect an 


identified sale of a 
large U.S. subsidiary 
by a Canadian corpor- 
ation. Equals 1.0 in 
3Q66, zero elsewhere 


Variable to reflect 


completionsof St. 
Lawrence seaway. Equals 
1.0 from 3Q59 forward, 
zero elsewhere 


Variable to represent 


strikes anticipated 
in steel, nickel and 
copper. Equals 20.0 
in 4Q67, 60.0 in 1Q68, 
Hon Ora 1 2068.5 .1 0 Onin 
0968, (20.08 in 4066- 
zero elsewhere 


Variable to reflect 


completion of gas 
pipelines and increased 
thermal capacity in 
Ontario. equals 

1.0 from 1Q65 forward, 
zero elsewhere 


Time trend. Equals 1.0 


in) 1Q50,8 es. Oeinreeo50; 
etic. 


Step time trend. Equals 


IO an* each quarter 
Of 71 950"7 2.0i1n each 
quarters ortalg5!.. ete. 


Variable to represent 


portfoiio changes in 
response to announce- 


QXDIV 


RABEL 


RABELD 


RBCR 


RCB2 


RCD2 


RCME 


RCNR 


RDC 


RDP2 
REUR 
RFAQ 


RDX2 


Eq. NO. Lor 
Endogenous 
Variables 


56 


Simulator 


14662 


BS625 


BS626 


BS630 


FM91 


FM109 


14616 


14617 


11006 


FM126 
bis Oe 


15602 


LGredel 


16.4 


53-10 


E=309 


X=152 


E=184 


nent? of UsSuaataxe pros 
posals unfavourable 
to, U.S.) matuak funds 
holding Canadian 
securities. Equals 
Joo) Prom: oC Olmsto 
SQGS,0 SOF ine4gG62. 
2.5). 1rom LOGSr.vo 
4Q65, zero elsewhere 


Variable to account 
for identified dividend 
receipt of $60 million 
from a U.K. subsidiary 
in 4Q62. Equals 1.0 
in 4Q62, zero elsewhere 


Earning liquid asset 
ratio of chartered 
banks 


Earning liquid asset ratio 
of chartered banks, 
trend-through-troughs 
using Lagrangian 
polynomial 


Required cash reserve 
ratio of chartered 
banks 


U.S..ccorporatver bondwratre 


US. COnLEr LCcave 
of deposit rate 


Imputed rental price 
for machinery and 
equipment (per 
centiiper tquarter) 

Imputed rental price 
for non-residential 
eonstruction (per 
cent per quarter) 


Rate of dividend tax 
credit 


U.S.) dividend/priceurat so 
90-day Euro-dollar rate 


Rate of federal personal 
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Eq. No. For 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Title 


income tax abatement 
to Quebec 


RFAXQ 13601 E=125 Weighted average rate of 
federal ipersonal 
income tax abatement 
toalkLl provinces 
except Quebec 


RHO daa 3a lap L SiG X=154 Approximation to the 
nominal supply price 
of capital 


RHO2 14613 E=52 Approximation ‘tothe UlS. 
nominal supply price 
Off capital 


BHO? = "RHOR2 Few al JAP eR xXB 2) 


ue JW [J4P (PXB2)] 
W = O before 1Q65 
O -286 
= 3206 
=e ABST) 
=O ~143 
—-4 2095 
-5 _.048 
Sum w bP. 000 
RHOR 13800 Siro X=155 Approximation to the real 
Supp Llyapric 6 fot 
capital 
RHOR2 14614 E=233 Approximation to the U.S. 
realesupply. price or, 
capital 


RHOR2 = .5 (RCB2 - JW [J4P (PXB2)1) 
12.5 [IAABOYPCT Soi liel RDP | 


YDVS$2 

it JW_(J4P (PXB2)1 

W = O before 1Q65 

O -286 
a 2200 
=2 -190 
ee ~143 
-4 S095 
= _ 048 
Sum w 1.000 

RL PSO ce lee X=156 Average yield on Govern- 


ment of Canada bonds, 
10 years and over 


358 


Eq. No. For 
RDX2 Endogenous Simulator 


Mnemonic TapeUNo. Variables Coding Noses heya pee eee 

RLUK 14605 E=206 U.Ke  anteresterateson 
long-term securities 

RMC LOOGES) eles X=153 Conventional mortgage 
rate 

RML LS OUs7 deffo X=246 Average yield on Govern- 
ment of Canada bonds, 
5-10 years 

RMS oO 17.4 X=247 Average yield on Govern- 


ment of Canada 
bonds, 3-5 years 


RNHA BS245 E=154 Interest rate ceiling 
on NHA mortgages 


RNPT BS205(8) 17.5 X=158 Rate on nonpersonal 
term and notice 
deposits in chartered 


banks 

RNU 14691 8) cy dc) X=192 The unemployment rate 

RPD 14664 E=314 Average rate on personal 
deposits in chartered 
banks 

RS PSOLS NY pb X=159 Average yield on 


Government of Canada 
bonds, 1-3 years 


RSTL BS202 BE=323 Rate on trust and loan 
company chequable 
accounts 

RSWP BS204(8) 17.6 X=160 Rate on swapped deposits 
in chartered banks 

RTB2 FM87 E=54 U.S. treasury bill rate 

RTCA 11987 E=174 Weighted marginal rate of 


corporation income tax 


RTCAF 13546 E=175 Weighted marginal rate of 
federal corporation 
income tax 


RTISFME 11620 E=165 Rate of manufacturers 
sales tax applicable to 
production machinery 
and equipment 


RTISFR d Hea led oi E=164 Rate of manufacturers 
sales tax applicable 
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Eqs Now For 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. T2uLbe 


to. construction, materials 
and building supplies 


RITSES LLO2S E=163 Basic rate of manu- 
facturers sales tax 
applicable to expendi- 
ture on consumer 
durables and non- 
durables, and non- 
production machinery 
and equipment 


RTISPM BUS G E=168 Weighted average rate of 
provincial, retail 
sales tax 


BLE] CV eLT O19 E=126 Weighted average rate of 
federal income tax 
payable by taxpayers 
with assessed incomes 
between $0 and $3,000 


RENE 26 2G O2ZO E=127 Weighted average rate of 
federal income tax 
payable by taxpayers 
with assessed incomes 
between $3,000 and 
S51 OOO 


REPYEOC 27 RLOZ! E=128 Weighted average rate of 
federal income tax 
payable by taxpayers 
with assessed incomes 
between $5,000 and 
$10,000 


RIPYF4C 11022 E=129 Weighted average rate of 
federal income tax 
payable by taxpayers 
with assessed incomes 
exceeding $10,000 


RIPYFBIC 8L3595 E=130 Weighted average rate of 
basic tax payable by 
taxpayers with assessed 
incomes between 
$0 and $3,000 


i 5d ed eh OH a2 ye Ra LONG) E=131 Weighted average rate of 
basic tax payable by 
taxpayers with assessed 
incomes between 
$3,000 and $5,000 


RIPYFBSC 135597 E=132 Weighted average rate of 
basic tax payable by 


Mnemonic 


RDX2 


Eq. No. 
Endogenous 
Variables 


40 


Simulator 


RTPYFB4C 


RIFYPQ 


RTPYPXQ 


RTTL 


RVB12 


RVB13 


SA$2 


SHM 


SHS 


TANW 


TAW 


15598 


13600 


P5099 


BS209 


3761 


3762 


FM160 


14649 


14648 


15551 


13550 


Led 


20.9 


20.10 


E=135 


E=134 


E=135 


X=264 


X=161 


X=162 


E=300 


X=165 


X=139 


X=164 


X=165 


taxpayers with assessed 
incomes between 
$5,000, and, $10,000 


Weighted average rate of 
basic tax payable by 
taxpayers with assessed 
incomes exceeding 
$10,000 


Weighted average rate of 
provincial income tax 
payable by Quebec 
residents 


Weighted average rate of 
provincial income tax 
payable by residents 
of all provinces 
except Quebec 


Rate on one-year deposits 
in trust companies 


Return to U.S. residents 
from Canadian business 
assets (percentage of 
total return) 


Return to residents of 
other countries from 
Canadian business 
assets (percentage of 
total return) 


U.S. personal savings plus 
corporate retained 
earnings net of taxes 


stock of multiple 
dwellings (thousand 
units ) 


Stock of single-detached 
dwellings (thousand 
units ) 


Personal income tax 
accruals on nonwage 
income 


Personal income tax 
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Eqs NOD Lor 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Title 


accruals on wage 


income 

TCA D40064 9.2535 X=166 Corporation income tax 
accruals 

TCAF D40065 9.355 X=167 Federal corporation income 
tax accruals 

TCAGBE 11964 E=238 Corporation income taxes 
on government business 
enterprises 

TCAPLMT 11626 E=176 Provincial mining and 
logging taxes 

TCAPM D40067 9.56 X=168 Provincial corporation 
income tax accruals 

TCCF D40066 14.1 X=169 Federal corporation income 
tax collections 

ECPPE D40062 E=216 Contributions to Canada 
Pension Plan 

TICUSF 2157 Oise X=170 Customs duties 

TIEXF 11969 LOS X=171 Excise taxes and duties 


(excluding manu- 
facturers sales tax) 


TIGASPM 11971 Or 5 X=172 Gasoline tax 

TILGS D40009 OVS X=49 Indirect taxes less 
subsidies 

TIMVPM 11972 10.6 X=173 Motor vehicle licences 
and permits, 
business 

TLOE 11979 E=55 Other federal indirect 
taxes 

TIOPM 11994 E=56 Other provincial- 
municipal indirect 
taxes 

AEAGSH AAT A ®) OL X=174 Manufacturers sales tax 

LRG CP cay 11970 10.4 X=175 Retail sales tax 

TOPE 11978 E=57 Other federal personal 


direct taxes 


TOPPM 11993 E=58 Other provincial- 
municipal personal 
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die O.. Or 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Tag 6 


direct taxes 


TPO TroO24 9.2 X=178 Personal income tax 
collections not with- 
held at source 


Ges 11023 Oink X=179 Personal income tax 
collections withheld 
at source 


ENG: 11976 9.4 X=180 Federal personal income 
tax coOLLec Lrons 


1th ea Ged yl a IS WAL 9.3 X=181 Provincial personal 
income tax collections 


TQPPPM D400635 E=222 Contributions to Quebec 
Pension Plan 


TRFPR D40075 E=214 Transfers from persons 
to federal government 


TRHEMERe eel 1975 9.350 X=258 Hospital and medical 
care insurance premiums 


TRHPR D40078 E=215 Transfers from persons 
to hospitals 


TRMVPMPR 11973 we oak X=177 Motor vehicle licences 
and permits, persons 


TROPMPR 13641 E=213 Other transfers from 
persons to provincial 
and municipal 
governments 


TRO LGPR OS 647, E=232 Employer and employee 
contributions to 
social insurance and 
government pension 
plans (excluding 
unemployment insurance 
contributions and pay- 
ments to Canada 
Pension Plan and 
Quebec Pension Plan) 


TUIRF DISS Gi aa) Pettey: X=228 Unemployment Insurance 
Fund revenue 


TWF D40069 LO X=182 Non-resident with- 
holding tax 


UBAL 11900 uke t X=184 Net balance of payments 
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Eq. No. For 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Extie 


with all countries on 
current and long-term 
capital account 
(million Canadian 
dollars) 


UBAL12 11899 216 X=183 Net balance of payments 
with the United States 
on current sand lone- 
term capital account 
(million Canadian 
dollars) 


UGNWNH 14635 14.13 X=98 Government nonwage expendi- 
tunes Gexcluding current 
expenditure by hospitals) 
GEOGI =dollars’) 


UGPP rool O Delo X=189 Gross private business 
product (excluding 
agriculture and non- 
commercial services) 
(1961 dollars) 


UGPPA 13854 3.14 X=187 UGPP adjusted to remove 
unintended inventory 
changes 

UGPPAMP 14618 Se LL X=23 Preferred output according 


to vintage stock of 
machinery and equipment 


UGPPANP 14619 oel2Z X=50 Preferred output according 
to vintage stock of 
non-residential 
construction 


UGPPD 13849 SIG Is) X=190 Desired output based on 
production giunction 
with actual capital 
Stock, average employ- 
ment rate and trended 
weekly hours 


UGPPS 13853 5.16 X=186 Aggregate supply based 
on, production! function 
with actual factor 
inputs 


UKRMVNC 13544 9.oc X=245 Stock of noncommerical 
registered motor 
vehicles (million 
vehicles) 


ULS 1S' 785 2%,.9 X=85 Net international short- 
term liabilities 
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Eqs No. or 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. Title 


outstanding between 
Canada and the rest 

Of] thenworldt af 
net liability is of 
Canada to the rest 

of the world) 

(million U.S. dollars) 


URES 11806(9) 21.8 X=188 Canadian foreign exchange 
reserves, including 
eold,-U.S.", dollars, 
other convertible 
currencies and reserve 
position in the IMF 
(mid TionsU.5.. dollars, 


V 11815 18.4 X=197 Market value of private 
sector wealth 


VCN$2 FM138 E=186 Net worth of Us. house— 
holds at beginning of 
quarter.(tridiion 
dollars) 


VKB 11800 18.1 X=191 Market value of the end- 
of-quarter stock of 
total business fixed 
capital and inventories 
in Canada 


VLGB1ll 15512 18.3 X=196 Market value of resident-— 
held Government of 
Canada, provincial and 
municipal bonds 


Wac 14640 6.2 X=198 Quarterly wage rate in 
construction 

WQF 13724 E=81 Quarterly wage rate in 
farming 

WQGPAF 11926 ie we X=200 Quarterly wage rate 


in federal public 
administration and 
defence 


WQGPAPM 11963 Lone X=202 Quarterly wage rate in 
provincial-municipal 
public administration 


WQIOS LoWw25 E=60 Quarterly wage rate in 
noncommercial 


WQISM 


WQMMOB 


X$13 


XB2 


XBAL$ 


XBC2 


XBCF2 


XFS$12 


XFS$13 


XG 
XID$12 


Variables 
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Simulator 


Eq. 
RDX2 Endogenous 
EO 29 
PSSu2 Gn L 


D40233 4.28 


13728 4.24 
135729 4.26 
FMS 

14692 4.51 
FM26 

FM297 


D51512 4.12 


15801 4.15 


D40254 4.29 
D51508 4.10 


X=203 


X=199 


X=204 


X=205 


X=206 


E=264 


X=193 


E=265 


E=287 


X=207 


X=208 


X=97 
X=209 


institutions (exclud- 
ing schools) 


Quarterly wage rate in 
elementary and 
secondary schools 


Quarterly wage rate in 
mining, manufacturing 
and other business 


Exports of goods and 
services 


Exports of goods and 
services to the 
United States 
(current dollars) 


Exports of goods and 
Sservicesetouotner 
COUnLIALes (current 
dollars) 


U.5. gross private 
domestic business 
product, (1958 dollars) 


Net balance on current 
account, balance of 
payments basis 
(current dollars) 


Production capacity of 
U.S. producers durables 


Percentage deviation 
of European industrial 
production from trend 


Freight and shipping 
receipts from the 
United States 


Freight and shipping 
receipts from other 
countries 


Exports of goods 
Interest and dividend 


receipts from the 
United States 


Mnemonic 


XID$13 


XIH$ 


XMIS12 


XMIS135 


XMV12 


XNMV12 


XNW13 


XOBES$2 


XOS$12 


XOS$13 


XTR$12 


XTR$13 


XTRP$ 


XVOLS 


Edi eNon “Hor 
RDX2 Endogenous 
Tape No. Variables 


46 


Simulator 


D50515 


13838 


15839 


dilly dye 4.7 


ele. 4.8 


UA ol 4.9 


FM48 


14628 


14629 


D51506 4.11 


13806 4.14 


D40041 


14622 


X=211 


X=212 


X=213 


E=266 


E=156 


E=158 


E=270 


Interest and dividend 
receipts from other 
countries 


Exports. Inheritances 
and immigrants' funds 
from all countries 


Exports tof suranvumyeand 
airersaft and tparts eto 
the United States plus 
miscellaneous adjusting 
entries 


Exports of uranium,- and 
aircrat t and) parvseco 
other countries plus 
miscellaneous adjusting 
entries 


EXports Of (movoravenwe ves 
and parts to the 
United States 


EXports sof goods, (exclud-= 
Ine Uranium, sarrcra tee 
and parts, and motor 
vehicles and parts) 
to the United States 


EXportspof soods 
(excluding wheat, 
uranium, sand airerait 
anduparts) itosother 
countries 


U.S. gross national 
product 


Exports ofvwotheraservices 
to the United States 


Exports of other services 
totother ‘countries 


Travel receipts from 
the United States 


Travel receipts from 
other countries 


Transfer payments to 
Canadian residents 
from persons abroad 


World! trade: (excluding 


XW13 


YC 


YCGBE 


YCR 


YCR$2 


GL 


DAV el 


YDIVF 


YDE 


YDV$2 
YDW 
YF 
YFA 
YGIF 


YGIH 


nl C3 Bl 5d 


YGNE 


EEE 


Eq. 


RDX2 Endogenous 
Variables 


LAGS S 


D40002 Sigal 


14687 


D40176 8.10 


FM41 

11647 9.54 
2406 8.2 
14638 8.35 


D40057 8.9 


FM62 

11747 8.6 
D40034 
D40005 

15536 

D40083 


J igi ee We) 


D40012 8.4 


11688 8.5 
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Simulator 


X=219 


E=302 


X=220 


X=221 


X=222 


X=226 


X=227 


U.S. and Canadian 
imports) 
(million U.S. dollars) 


Exports of wheat to other 
countries 


Corporate profits 
before tax 


Gross profits of govern- 
ment business enter- 
prises 


Retained corporate 
profits 


U.S. retained corporate 
profits 


Taxable corporate 
DrofiTs 


Dividends paid to Canadian 
residents by Canadian 
corporations 

Dividends (before with— 
holding tax)ipaid? to 
foreign shareholders 
by Canadian corporations 


Disposable personal 
income 


U.S. corporate dividends 
Disposable wage income 
Farm cash income 

Accrued farm income 
Federal investment income 


Hospital investment 
income 


Provineialomuni cipal 
investment income 


Gross national expenditure 


Gross private business 


YMISC 


YMISCP 


YNFNC 


YNWAS 
YNWAS1C 


YNWAS2C 


YNWASSC 


YNWAS4C 


ALE 


YPCC$2 


YPCCB 


YPCT$2 


YPDNWP 


YRES 
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Simulator 


Eq. No. 
RDX2 Endogenous 

Variables 

FM167 

D40007 

14690 Sae 

OGL? 

14633 

D40006 See p. 

13560 9.9 

13561 9.18 

13562 9.19 

13563 9.20 

13564 Oe 


D40042 8.8 


FM61 

D40037 

FM60 

14689 8.1 
11528 8.7 


X=241 


product 
U.S. interest income 


Inventory valuation 
adjustment 


Capital gains, realized 
and accrued, on 
equities and bonds 


Miscellaneous personal 
nonwage income 


Miscellaneous personal 
investment income 


Net income of non- 
farm unincorporated 
business, including 
rent 


Assessed nonwage income 


Assessed nonwage income, 
income class l 


Assessed nonwage income, 
income class 2 


Assessed nonwage income, 
income class 3 


Assessed nonwage income, 
income class 4 


Personal income 


Gashettlow ots. 
corporations after 
taxes 


Charitable contributions 
by corporations 


Usse net “corporate “profits 
after taxes 


Permanent disposable 
nonwage personal 
income 


Simulation residual 
defined as zero 
throughout sample 
period 


YTOTPM 


YW 
YWAS 
YWAS1C 


YWAS2C 


YWASSC 


YWAS4C 


YWSLP 


YWX 


ZDEPREC 


ZEUROF 


RDX2 


Eq. No. For 
Endogenous 
Variables 
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Simulator 


D40000 
135555 
15556 


13557 


15558 


135559 


11825 


15726 


14643 


14603 


ZEXYNW1C 13583 


ZEXYNW2C 13584 


6.3 
9.8 
9.14 


X=248 Total provincial- 
municipal revenue 
(national accounts basis) 


X=235 Wage bill 
X=236 Assessed wage income 


X=257 Assessed wage income, 
income class 1 


X=238 Assessed wage income, 
income class 2 


X=239 Assessed wage income, 
income class 3 


X=240 Assessed wage income, 
income class 4 


E=150 Supplementary labour 
income, private sector 


E=72 Wage bill residual 


E=301 Variable used to capture 
realignment of foreign 
direct investment in 
Canada due to depreci- 
ation incentives given 
in the June 1963 
budget to firms with 
a minimum of 25% 
Canadian ownership. 
Equals 1.0 from 2Q63 
to 4Q65, zero elsewhere 


E=204 Variable to account for 
federal borrowing 
of Deutsche Marks 
in 2Q68. Equals 
175.0 in 2Q68, zero 
elsewhere 


E=137 Average exemption and 
deductioneforitax— 
payer earning non- 
wage income, income 
class 1 (dollars) 


E=138 Average exemption and 
aedquciicn for tax 
payer earning non- 


Mnemonic 


Eq. No. For 
RDX2 Endogenous 
Tape No. Variables 
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Simulator 


ZEXYNW3C 


ZEXYNW4C 


ZEXYW1C 


ZEXYW2C 


ZEXYW3C 


ZEXYW4C 


ZFXOF 


ZRBSR 


ZRESD 


ZTR 


15585 


15586 


VOO7 2 


135580 


13581 


15582 


S57. 


BS629 


13705 


ES Las 


E=159 


E=140 


E=141 


E=142 


E=143 


E=144 


E=161 


wage income, income 
class 2 (dodlars) 


Average exemption and 
aeductionetore axe 
payer earning non- 
wage income, income 
classuSitdodtars) 


Average exemption and 
deduction shor taxa 
payer earning non- 
wage income, income 
class 4 (dollars) 


Average exemption and 
deduction for tax- 
payer earning wage 
income, income class l 
(dollars) 


Average exemption and 
deductionvifor taxa 
payer earning wage 
income, income class 2 
(dollars) 


Average exemption and 
deductiontfor._tax= 
payer earning wage 
income, income class 3 
(dollars) 


Average exemption and 
deductionsforstax= 
payer earning wage 
income, income class 4 
(dollars) 


Official excess demand 
for 90-day forward 
exchange (million 
U.S. dollars) 


Required secondary 
reserve ratio of 
chartered banks 


Desired or target level 
of foreign exchange 
reserves (million 
U.S. dollars) 


Trading strategy variable, 
+1.0 when PFX moves 
up through par, 


ol 


Ea. No. For 
RDX2 Endogenous Simulator 
Mnemonic Tape No. Variables Coding No. DL he 


-1.0 when PFX moves 
down through par 


ZWW ed PAA) E=197 Winter works variable. 
Equals 1.0 from 3965 
to 2Q66, zero 
elsewhere 


Mommas ty Tapes 
a> 
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APPENDIX B 


STRUCTURAL EQUATIONS OF RDX2 


This appendix is in two parts: first, a summary table 
containing the titles of Sectors 1 to 21 of the model and the 
number of behavioural and technical equations in each sector, 
and second, the 258 equations comprising RDX2 grouped by sector 
(and sub-sector in the case of Sector 9). The equations are 
arranged in numerical order within each sector. 

Two sectors consist entirely of behavioural equations. 

The other sectors contain both stochastic behavioural equations 
and non-stochastic technical relationships, with the behavioural 
equations appearing first. In order to reduce the number of 
technical relationships, we have substituted out most of the 

less complicated ones. In some cases, this makes the behavioural 
equations somewhat more difficult to read, but decreases the 
number of variables to be kept in mind. 

Each equation is headed by its mnemonic and a description 
of the equation. In the case of stochastic equations, a record 
of the method and period of estimation appears immediately under 
the description. Most of these equations are estimated by 
ordinary least squares (OLS), but when an equation has a high 


first-order autocorrelation of residuals it has been re-estimated 


by the Hildreth-Lu procedure [1] to check for parameter stability 
under first-order transformation. In some cases the Hildreth- 
Lu result is reported instead of that obtained from the original 
OLS specification. Thus the estimation method is shown as OLS- 
HL, and the chosen coefficient of first-order autocorrelation 
(car) is recorded in the line of statistics below the equation. 
The statistics reported at the end of every behavioural equation 
always include the standard error of the estimate (see), the 
coefficient of determination corrected for degrees of freedom 
(RB2), the Durbin-Watson statistic (dw), and sometimes the 
coefficient of variation (cov) measured as a percentage. The 
absolute value of the t-statistic is shown in brackets under 

the coefficient. (There is a problem in the interpretation 

of the RB2 statistic for regressions without a constant term. 
The sum of the explained variance, about the mean, and the 
residual variance may be greater than the total variance of 

the dependent variable. Two definitions of a 'pseudo' R2 suggest 
themselves for use in these circumstances: one equal to the 
explained variance over the total variance and the other equal 
to 1.0, minus the ratio. of the residual variance tos the total 
variance. We have calculated both measures for our regressions 
without constant terms, and have found them in all cases to 


be the same to at least four decimal places.) 


MNS Hitdreth. Clittordeand Johns Your: "Demand Relations with Autocorrelated 
Disturbances." East Lansing, Michigan, Michigan State University, 
1960. 76 p. (Michigan Agricultural Experiment Station Technical 
Bulletin 276.) 


We make full use in the equations of the 'J operators’ 
explained in Appendix A. The JW operator is used for distributed 
lags. The weights for each JW series are reported below the 
equation in which the operator is used. If the weights are 
specified a priori, the estimated coefficient on the weighted 
variable and the associated t-statistic are reported in the 
equation. If the JW weights are estimated subject to the 
constraint that they lie on a polynomial of specified order, 
each weight shown below the equation has a bracketed t-statistic 
OnwVts= rae hiv. In the estimation of these constrained lag 
distributions we have used a modified version of the Almon 
technique. 

The Almon variables used in a regression are indicated 
by a list of numbered Zs shown under the column of t-statistics 
of the estimated weights. From this list one can obtain all 
the necessary information about the degree of the polynomial 
and any constraint that may have been placed on it. The modified 
Almon technique we employ allows us to change the degree of 
the polynomial or to impose other more specific constraints 
Simply by using or not using certain of the Almon variables 
in the regression. 

The degree of the polynomial is indicated by the last Z 
of those reported. For example, if a fourth degree polynomial 
is used a Z4 appears as the last Z in the list; similarly for 
a second degree polynomial the last Z reported would be Z2. 
Dropping the first Almon variable, ZO, from the regression list 
constrains the polynomial to pass through zero at some specified 
end point in the distribution. (This constraint is automatically 


imposed in our programme, hence ZO will never appear in any 


of ourvZilists..),.. bf Ziwissdropped. aa further) constraintgas 
imposed - the polynomial has a zero slope as well as a zero 

value at the end point of the distribution. Hence, an Almon 

list such as Z2 Z3 Z4 appearing with the estimated lag weights 
indicates that the weights have been constrained to lie ona 
fourth degree polynomial that passes through zero and, as well, 
has a zero slope in the quarter immediately prior to the earliest 
nonzero value shown in the related table of weights. 

If the polynomial is constrained to pass through zero at 
t+1, the quarter following the current quarter, a C is appended 
to the Zs. In that case, the degree of the polynomial is still 
determined by the last Almon variable used and the zero end 
point constraint is still obtained (automatically) by not using 
ZCO. However, ZCl must be dropped from the regression for this 
further constraint, so that to obtain a zero slope constraint 
at the end point ZC2 must be dropped. Therefore a list such 
as ZC3 ZC4 indicates that the fourth degree polynomial is 
constrained to be zero at time t+l and at the end point of the 


distribution, as well as to have a zero slope at this end point. 


10. 
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ihe ss 


RDX2 EQUATIONS BY SECTOR 


Consumer Expenditure 


Residential Construction 


Business Investment and 
Output 


Foreign Trade 


Business Employment, 
Hours, Labour Force, 
and Population 


Private Sector Wages 


Prices 


Income Components 


Direct Taxes and Other 
Current Transfers from 
Persons 

Personal Income Tax 


Transfers from Persons 


to Provincial-Municipal 


Governments 


Corporation Income Tax 


Indirect Taxes and Other 
Government Revenue 


Transfers to Persons 


Federal Current and 
Capital Expenditure on 
Goods and Services 


22 


20 


13 


26 


16 


51 


13 


235 


12 


29 


sector Number of Equations 


136. Provincial=Munscapal 
Current and Capital 
Expenditure on Goods 
and Services 6 2 8 


LA. Government Asset and 
Liability Changes 5 8 5 


15. Demand for Liquid Assets 
by Nonfinancial Sector 8 3 BE 


LGis Chartered Bank Assets 6 5 iba 


17. Interest Rates and 
Mortgage Approvals 10 Ht JRE 


18. The Market Value of Real 
Capital, Wealth, the 
Supply Price of Capital 
and the Expected Rate of 
Inflation li 6 7 


19. Long-Term Capital Flows 13 Ls 


20 International Portfolio 
Positions 10 FO 


21. The Foreign Exchange 
Market and Short-Term 
Capital Flows 3 6 9 


Total Number of Equations 142 LEG 258 


ieee CNDSD Consumer expenditure on non-durables and 
semi-durables 


1Q58-4Q68 OLS 


CNDSD = 54.901 - .06509 [QC1(J1LICNDSD/NPOP] ) | 


NPOP (5.71) (26.35) 
- .04251 [QC2(J1LICNDSD/NPOP! ) | 
(ides s) 
-— 2.05518 [QC3(J1LICNDSD/NPOP] ) | 
(20.20) 
a? JWIYDW/\(A PCP Id NPOP]')3 
+ 240477 ([YPDNWERAPCPId NPORM 
(3.20) 
+ .16558 (J4AlYDP-YDW]-YPDNWP) /({PCPI]{NPOP1) 
(1.73) 
- 608.794 J4A(.01 RHOR) 
(4.05) 
t JWLYDW. . «J 
0 1355500 15)ner,) 
a .10208 (13.27) 
~2 .07500 (13.27) 
4S .05208 (13.27) 
=i .03333 (13.27) 
-5 .01875. (13.27) 
-7 100208 ~=— (13.27) 
Sum W = -42498 Z2 


CA CS + CSMVOD Consumer expenditure on services, including 
imputed services from the stock of motor 
vehicles and other consumer durables 


1Q61-4Q68 OLS 


CS + CSMVOD + EMEDPAY/PCS = - 10.190 


NPOP (1.76) 


- 00426 [QC1(J1LI(CS+CSMVOD+EMEDPAY/PCS)/NPOP]) | 
(1.39) 


+ .01791 [QC2(J1LI (CS+CSMVOD+EMEDPAY/PCS)/NPOP) ) 1 
C7200) 


- .00919 [QC3(J1LI (CS+CSMVOD+EMEDPAY/PCS)/NPOP!) | 
(4.04) 


“ JWIYDW/({PCPI1(NPOP!) 1] + JWIYKGP/({PCPI)](NPOP] ) | 
+ .78252 [YPDNWP/([PCPI1]I{NPOP]) ] 


(4.79) 
+ .35975 (J4AlYDP-YDW1-YPDNWP) /({PCPI1(NPOP! ) 
(2.85) 
- 9.3378 (Q2+Q3) (QEXPO) 
(5.45) 
t JWLYDW...J JWIYKGP...1] 
0 #00789") ( tis.) 
-1 .03708 ( 1.65) 00454 (1.35) 
-2 .05765 ( 7.17) 00529 (1.63) 
-3 .06960 (10.18) .00543 (1.66) 
-4 07293 ( 5.60) J0049.7 4) *(1.60° 
-5 06763 ( 4.86) .00392 (1.53) 
-6 .05371 ( 3.66) .00226 (1.48) 
-7 Kosar? «6 ( SSCL] -BOS00. 
Sum W = .39767 ZizZ2 .02641 Z1Z2 


see = 1.77 RB2 = .992 cov = .63% dw = 2.28 


CMV Consumer expenditure on motor vehicles and 
parts 


1Q58-4Q68 OLS 


CMV = - 174.024 + .03666 [QC1(J1LICMV/NPOP] ) ] 
NPOP (3.90) (1.46) 
ae CO [QC2( J1LICMV/NPOP] ) |] 
(9,18) 
—",FOST6 [QC3(J1LICMV/NPOP] ) | 
(7.00 ) 
awe Wy (RP CPIM NPOP.)) 
+ .~32166 PY PDONWP/CbLECPRVENEOPR TT) i 
(Co.cc) 
- $16.23 J4Al[(.055+1(1+.01 REO Arco rly CRCMV )/PCOWTD |! 
(3.24) 
- .35148 J1L(KMV/NPOP) 
(3.94) 
wheres 


PCWTD = (CNDSD) (PCNDSD)+(CS) (PCS)+(CSMVOD ) (PCSMVOD) 


(CNDSD+CS+CSMVOD ) 
e JWLYDW.. 1 
O S222 5 14555) 
-1 216248 (4.33) 
-2 p119057 4 5) 
-3 08290 (4.455%) 
-4 SO530b' > (4534 
-5 .02984 (4.33) 
-6 501326 (4.153) 
“7 ~00332 (4.33) 
Sum W = .67644 Z2 


see = 2.54 RB2 = .939 cov = 7.04% dw = 1.60 


CDO 


(D0 
NPOP 


wheres 


PCWTD 


1a) 


Consumer expenditure on durables (excluding 
motor vehicles and parts) 


1Q58-4Q68 OLS 
251-26 tis 2255 HbOC lLiGgkbinl CDOANPOR I) 


G504) am naec 7 


.02847 [QC2(J1LICDO/NPOP] ) 1] 
(4.07) 


03700 [QC3(J1LICDO/NPOP!} ) 1 
(6.19) 


JIWEYDW/ ( LPCPI LUNPOP!))) silvers IWiiYK GP: (GhCras il TNPOP 1.) } 


465.69 J4Al(.055+[1(1+.01 RHO)**.251-1)(PCDO)/PCWTD! 
(4.02) 


.17220 [YPDNWP/(!PCPI1](NPOP})] 
(2.65) 


.16951 (J4Al1YDP-YDW1-YPDNWP)/({PCPI1] {NPOP! ) 
(3.83) 


02907 J1L(KDO/NPOP) 
(1.54) 


= (CNDSD) (PCNDSD)+(CS)(PCS)+(CSMVOD ) (PCSMVOD) 


(CNDSD+CS+CSMVOD) 
JWLYDW...J JWIYKGP...1 

03388 (3.43) 
.02594 (3.43) ~00455,. (1430;) 
sO1906 (3.43) .00268 (2.45) 
SOUSS4 (3 43s) s00S527< (34045) 
ro0847 «= (3 4a) 300350 ~(3.28) 
00476 (3.43) .00276 (3.36) 
FOOSTO ENG -45)) .00166 (3.40) 
pear (ere ee Te 

= 410800 72 -01521 Ziz2 


- 848 RB2 = .984 cov = 1.99% dw = 1.68 


de) 


Technical Relationships 


KMV Stock of consumer motor vehicles 


KMV = (1-.055)(J1L(KMV)1 + (1-.0273)CMV 


KDO Stock of consumer durables (excluding 
motor vehicles) 


KDOe= (1-.055){J1L(KDO) | Pot OOD). DO 

CSMVOD Imputed consumer services from the stock 
of motor vehicles and other consumer 
durables 


CSMVOD = .06656 [J1L(KD0+KMV)1] + .055 CDO + .0273 CMV 


S6CtLOlec. 
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Residential Construction 


ail IRC Business investment in residential 
construction 
1Q56-4Q68 OLS 
TRC = — 7.4549 QCl = 44,7219 0C24) 26.259 QC3 
(4.79) CSc le) 
+ JW(HSTS) + JW(HSTM) 
t JW(HSTS) JW(HSTM) 
O 6.656.071 (12.94) Se OOUGIS (4.75) 
mail a LOLoo GEO.5 8.75) 1.59990 (2.63) 
=o 2c O4e29 (LOR 59%) Sroelelor? (4.03) 
a= PeOS oo. ( 2.43) Sec OOw (8.96) 
as (Neigh Bao, Se poste (5.38) 
Sum W = Otel oO rk Hb uf APY 4) TS eS 4100 LAZ2LS 


see = 17.91 RB2 = .964 cov = 3.47% dw = 1.42 


Bin HSTS Housing starts, single-detached 


(thousand units) 
2Q57-4Q68 OLS 
1000 HSTS/NHH = 83.407 - 2.4719 QCl + 1.2582 QC2 


he86) SatCuls 79) (6.41) 


+ 1.0529 QC3 - 95.482 [J1L(SHS)1/NHH - 1.2619 RMC 
(5.511) (6.01) (7529 ) 


+ 2.0945 J2L[(RABEL-RABELD)/RABEL] - .09578 ZWW 
Gn) (.37) 


+ .86996 (ZWW)(QC1l) - 1.6063 (ZWW)(QC2) 
(2521) (4272) 


- .62465 (ZWW)(QC3) 
(i 60} 


see = .675 RB2 = .865 cov = 14.33% dw = 2.25 


bess 
PAP HSTM Housing starts, multiples (thousand units) 
2057-4968 OLS 


1000 HSTM/NHH = 8.7130 - 1.2501 QCl + 1.1246 Qc2 
(3.49) (6.82) (5.97) 


+ .04710 QC3 - 63.126 [J1L(SHM) ]/NHH 
(250 (2870 } 


+ 2.3143 J2L( (RABEL-RABELD ) /RABEL] 
(2.34) 


+ 72.274 HAPCMHCM/|I(PIRC)(NHH) } 
(2.02) 


+ ([JW(YDP/PGPP)]/NHH + .00247 J4D(ATL) 
(4.01) 


- 1.1122 QNHA + .37245 ZWW - .71245 (ZWW)(QC1) 
(2350 (1.25) f2uiey 


- .31682 (ZWW)(QC2) + .77793 (ZWW)(QC3) 
(2917) (2.35) 


0 2.59602 ( ) 
-1 pee toce a ) 
-2 1.947028. | ) 
-3 1¥6225140 (2856) 
-4 1 296801 eal ) 

( ) 
( ) 
) 


11.68210 Z1 


n 
c 
B 
= 
I 


see = .958 RB2 = .878 cov = 15.97% dw = 2.01 
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2.4 SHS Stock of single-detached dwellings 
(thousand units) 


2Q57-4Q68 OLS 


J1D(SHS) = 13.792 - 4.9500 QCl + 2.1268 QC2 + 1.5805 QC3 


(1.32) ape Cance) (1.82) (lec 7) 
+ JW(HSTS) - .00480 J1L(SHS) 

(2.06) 
t JW(HSTS ) 

O .08633 ( .86) 

-1 35954 (4.77) 

-2 .29942 (4.80) 

“5 SIDLISY poy bs48) 

Sum W =  .85647 Z12Z2Z3 


see = 2.45 RBZiheae 671 dw = 1.32 


Ziad SHM Stock of multiple dwellings 


(thousand units) 


2Q57-4Q68 OLS 


J1D(SHM) = 8.2781 - 4.7958 QC1l - .135015 QC2 + 2.1061 QC3 


(Sil 5 ime Seas) (.09) Gl. 72) 
+ JW(HSTM) 
i JW(HSTM) 
O =. 3014878 a2 419)) 
-1 529570 ikl eee) 
-2 FS91S56A0 014014) 
-3 $2015 75 1 5654) 
-4 EOL ad ere 4) 
SumsW.$ eae 568957801 Z12275 


see = 3.354 RB2 = .549 dw = 2.29 
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IME Business investment in machinery and 
equipment 


1Q59-4Q68 OLS 
IME—.05 J1IL(KME) = - 1422.4 Q1 - 1344.1 Q2 - 1478.4 Q3 


(4.66) (4.20) (4.45) 


- 1537.8 Q4 + .08745 (Q11JW(KMEY[JW(UGPPA)-UGPPAMP) ) | ) 
(4.66) (7.06) 


+ .09684 (Q2IJW(KMEYI JW(UGPPA)-UGPPAMP] ) 1) 
(7.62) 


+ .07071 (Q31JW(KMEYIJW(UGPPA)-UGPPAMP] ) 1) 
(5.86) 


+ .10298 (Q41JW(KMEYI JW(UGPPA)-UGPPAMP] ) 1) 
(8.52) , 


+ JW(((FIDI12+FIDI13)/PIME) /J12A((FIDI12+FIDI13) /PIME) | 
+ JWI ((¥CR+CCAC$)/PIME) /J8A((YCR+CCAC$)/PIME) | 
+ JWI (J1D(ABLB)/PIME)/J8A(J1D(ABLB)/PIME) | 


t  JW(KMEY...) JW(UGPPA) IW{((FIDI12...)1 
) 56.028 (4.42) 
-1 ay .912748 56.006 (6.89) 
-2 m5 . 387471 53.989 (6.38) 
-3 550 .201812 29207 7a 77, 101) 
-4 .25 .023799 ASWOTT (5.75) 
-5 ae - .007194 35.970 (4.74) 
-6 05 - .038344 25.975 (4.09) 
-7 - .056743 13.985 (3.64) 
-8 - .065876 

-9 - .069366 
-10 - .069598 

-11 - .068029 

-12 - .065530 


Sum W = 1.00 1.085150 555.899 Z1Z2 


LG 


is PHA GMO Riaceites)oh JWI (J1D(ABLB)...)1] 
0 396.334 (3.56) 2.46848 (1.65) 
-1 B75 252 e5e) 1.57983 (1.65) 
-2 176.148 (3.56) 88865 (1.65) 
-3 99.084 (3.56) 39496 HU e65 

-4 44.037 (3.56) 509874) sam(el6 5) 
-5 WN 0098, etlS SO02, 4: Bene a 

Sum W =  1001.844 72 5.435066 Z2 


see = 44.69 RB2 = .9353 dw = 1.94 


3.2 INRC Business investment in non-residential 
construction 


1Q59-4Q68 OLS 
INRC-.O1 J1L(KNRC) = - 167.08 Q1 - 72.736 -Q2°\+ 74.429 Q3 


(.40) (.17) (@o1%) 


- 14.450 Q4 + .04625 (Q11JW(KNRYIJW(UGPPA)-UGPPANP] ) 1) 
030) (10.94) 


+ .05372 (Q2{JW(KNRY[JW(UGPPA)-UGPPANP! ) 1) 
(ie lei) 


+ .06262 (Q3[JW(KNRYIJW(UGPPA)-UGPPANP] ) 1!) 
(13.80) 


+ .05845 (Q41JW(KNRY(JW(UGPPA)-UGPPANP! ) 1) 
(12.03) 


+ JW(((FIDI12+FIDI13)/PINRC)/J8A((FIDI12+FIDI13)/PINRC) | 
+ JWI ((YCR+CCAC$)/PINRC)/J8A((YCR+CCAC$)/PINRC) | 


+ JWIRL/J8A(RL) } 


ey 


JW(KNRY...) JW(UGPPA) JWI ( (FIDI12..+)1 
= 4.3967 362) 
1.013285 6, 14s.) ee dee 
.06 -408832 14.6525 (2.84) 
sib .191007 21.1555 Sone) 
.16 .063129 2555907 #/7(3.84) 
nly - .010338 2840181 (3.89) 
AS - .051142 Zon 7 Goer ( 5e8G)) 
j13 - .072476 26.7898 (3.87) 
ig! - .082322 251340265 (3.85) 
nO, - .089550 U7a5O4) 85.82) 
.04 - .084890 9.7391 (3.80) 
- .082237 
Snead SOI e A 
yo), NO 1.129441 196.6729 272 
JWI((YCR...)1 JWIRL/J8A(RL) I 
T5eATIe 9 al 109%) = 54.028 (1.539) 
LO S010 -heCHa7s.) - 75.948 (2.89) 
1202068e8 (2.58) =i 924 5025 #4 5.40) 
132.647 (3.45) -103.690 (8.08) 
138.746 (4.31) -109.511 (8.04) 
138.365 (5.02) -109.966 (6.80) 
134504, (5.51) -105.054 (5.82) 
118.163, (5.77) - 94.776 (5.17) 
98.342 (5.84) ReneS 214 (4.220 
72) 04), = (5.81) —pigietel  (4.39.) 
ES 2.26) Sei 5s 710) SeoeTAaya (4. 45) 
= 1165.617 Zz -914.474 772 


see = 20.76 RB2 = .978 dw = .74 


EB 


ITB. 


373.96 
(3.03) 


.00281 
(.92) 
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Change in nonfarm business inventories 


1Q56-4Q68 


+ .00823 


(3.02) 


[QC2(J1L(KIB))1. - 


.16088 J1L(KIB) + 


(2.69) 


.46104 
gy 


OLS 


FoCrCs1L (KIB ya 


.00859 
(eo) 


LUGPES= 


[QC3(J1L(KIB) )] 


(UGPP-IIB) ] 


JW{ CNDSD+CMV+CD0+XG+ ( GCNWF+GCNWPM+GCGSH 


-CCAGF$-CCAGPM$-CCAGH$ ) /PGCNWG | 


JW(MG) + JW( IME+INRC+IRC+IMEGF+IMEGPM+INRCGF 


+INRCGPM+INRCSM+IH+EIADJ ) 


JW(ICNDSD...|] 


02842 
035485 
03845 
~-05916 
-03703 
~03205 
~02422 
-01354 


~O607 7 


66.24 


RB2 


= .888 


JW(MG ) 
siSTreGel (1561) 
04464 (1.02) 

=. 022508. (1.03) 
-.06916 (2.65) 
-.09574 (2.65) 
=, 102120! i(2e56) 
-.08829 (2.50) 
= 05425 (2.46) 
=. 25542 ae 
dw = 2.37 


KME 


KME = 


KNRC 
KNRC 


KIB 
KIB 


KMEY 


KMEY 


KNRY 


KNRY 


RCME 


RCME 


ie) 


Technical Relationships 


Stock of machinery and equipment 


-95 J1L(KME) + IME 


Stock of non-residential construction 


= .99 J1IL(KNRC) + INRC 


Stock of nonfarm business inventories 


J1L(KIB) + IIB 


Desired capital/output ratio for 
machinery and equipment 


mend a1) ©. [(.205/.145)**.14511(.205/.65)**.65] 
lS 
[ (JWI WQMMOB/(13 HAWMM)1([(1-.01 RTCA) / 
-Ol1 RCME] )**.651][(RCNR/RCME) **.145] 
Desired capital/output ratio for non- 
residential construction 
Se ee Law [(.1457.205)**.205)1(.145/.65)**.651 
2.7985 


[ (JWIWQMMOB/(13 HAWMM)1[(1-.01 RTCA) / 
-Ol1 RCNR1)**.65][(RCME/RCNR) **.205] 


Imputed rental price for machinery and 
equipment (per cent per quarter) 


= JW(PIME)(1-CPVME(.01 RTCA))(.05 + [(1+.011RHO2] 


[LDIRV12/KB$1+.01[RHO] [1-LDIRV12/KB$1 )**.25-11 
[1-.01 RTCA(__J4S(ECINT) )1)100 


20 
SLO RCNR Imputed rental price for non-residential 
construction (per cent per quarter) 


RCNR = JW(PINRC)(1-CPVNR(.O1 RTCA))(.01 + [(1+.011RHO2] 


[LDIRV12/KB$1]+.01I[RHO] [1-LDIRV12/KB$1)**.25-11 
[1-.01 RTCA( J4S(ECINT) )1)100 


JW weights for equations 3.7 to 3.10 


JWI WQMMOB/(13 HAWMM) } 


i for KMEY for KNRY JW(PIME) JW(PINRC) 
=} 82630 1.663528 83756 -89508 
2 029577 59134 -55618 001927 
=) -16898 54015 18653 ley ale) 
-4 -09411 18943 -08704 ~-O2Z162 
ee ~04946 09956 =a ISI00 = OKO yesiy/ 
= 6 Oo 04651 = .03912 - .03804 
ads ~O0O78S SOG =) 6.05,159;7 sr cpoleleys |, 
= POLO LORE NG) =e OO LST = OOF O - 06466 
= — 9, O00GL we Od 15,0, = s0G292 - .06800 
met 2) ec OO KI =e OLOOD = .063526 = .06S19 
cod bet = 3.00895 ee On = 50G200 - .O06666 
=l25 Geen O9088 -_+20106 OO 99m: -_ 06423 
Sum W = 1.34030 2.69771 1.02958 1.05966 
Oietkk UGPPAMP Preferred output according to vintage 


stock of machinery and equipment 


UGPPAMP = .95 J1L(UGPPAMP) + IME/J3L(KMEY ) 
Ole UGPPANP Preferred output according to vintage 
stock of non-residential construction 
UGPPANP = .99 J1L(UGPPANP) + INRC/J5L(KNRY ) 
ee bs UGPP Gross private business product (excluding 


agriculture and noncommercial services) 
(1961 dollars) 


UGPP = YGPP/PGPP 


Sie bie UGPPA UGPP adjusted to remove unintended inventory 
changes 


UGPPA = UGPP = .4610) [UGPPS-89)9=(UGERo irs ):) 
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UGPPD Desired output based on production function 
with actual capital stock, average 
employment rate and trended weekly hours 


UGPPD = 2.943 ([J1L(KME)1**.205)({J1L(KNRC)1**.145) 


(ELEFF) 1**.65) 


UGPPS Aggregate supply based on production 
function with actual factor inputs 


UGPPS = 2.943 ([J1L(KME)1**.205)([J1L(KNRC)1**.145) 
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A.l MFB12 Imports of food and beverages from the 
United states (SPLC Oj) 


1Q58-3Q68 OLS 


MFB12 = 118.46 - .05834 [QC1l(J1L(MFB12) ) 1] 
(4.68) (3.75) 


+ 


.09647 [QC2(J1L(MFB12))] - .02174 [QC3(J1L(MFB12) )] 
(5.81) (1.49) 


+ .01811 (.834 CNDSD+.0276 UGNWNH+.0164 IIB+.1221 XG) 
(11.85) 


+ JW(PMFB12/PCPI ) 


t JW(PMFB12/PCPI) 
0 -25.43051 (2.69) 
-1 -20.48424 (3.70) 
-2 -16.04295 (4.15) 
-3 -12.10665 (2.79) 
-4 - 8.67534 (1.69) 
-5 - 5.74902 (1.09) 
-6 - 3.32769 ( .74) 
-7 a ihog dikes [Gal 
Sum W = -93.22776 Z12Z2 


see = 4.74 RB2 = .863 COV) = Die /9h dw = 1.25 
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4.2 MEF12 Imports of energy fuels from the United 
States (SITC 3) 


1Q58-3Q68 OLS 
MEF12 = 11.2656 - .27822 [QC1(J1L(MEF12) )] 


(1.22) (5.42) 


+ .26424 [QC2(J1L(MEF12))1 + .06955 [QC3(J1L(MEF12) )] 
(3.76) (2003) 


+ .00454 [.601 CNDSD+.085 (IRC+INRC)+.072 UGNWNH 
(27) 


OLS eTT EB. 259kG l(PGPP/PMEEL.) 


+ 13.439 QTHERM - 22.810 QMEF12 + .43207 J1L(MEF12) 
(5e51) (6.12) (4.75) 


see = 5.10 RB2 = .901 cov = 12.05% dw = 1.32 
4.3 MCM12 Imports of crude materials from the United 
States (SITC 2, 4) 
1Q58-3Q68 OLS 


MCM12 = 2.1683 - .10693 [QC1(J1L(MCM12) )1 


(eee) (4.40) 
+ .05038 [QC2(J1L(MCM12))1 - .01016 [QC3(J1L(MCM12) ) 1 
(1.82) (.42) 


+ .00804 [(UGPP) (J4A(UGPPA/UGPPD ) /J4A(XB2/XBC2) ) | 
(9.62) 


see = 9.00 RB2 = .755 cov = 9.56% dw = .83 
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4.4 MMF12 Imports of manufactures (excluding 
transportation equipment) from the 
United States (SITC 5-8 [excluding 
transportation equipment! ) 


1958-3968 OLS 
MMF12 = 156.54 + .041559 [QC1(J1L(MMF12) )] 


(G61 5382 1.3 2991) 


+ .019727 [QC2(J1L(MMF12))] - .009650 [QC3(J1L(MMF12) ) 1 
Gien7.8) (1.18) 


+ ,22112 [(.16 CNDSD+.33 (CMV+CDO)+.09 UGNWNH 
(4.56) 


+.01 IIB+.29 IME+.12 XG) (PGPP/PMMF12) 
(J4A(UGPPA/UGPPD) ) } 


+ ,29119 [(IME)(PGPP/PMMF12) (J4A(UGPPA/UGPPD) ) | 
(4.85) 


4.5 MMV12 Imports of motor vehicles and parts from 
the United States 


1Q58-3Q68 OLS 
MMV12 = 20.270 + .020440 [QC1(J1L(MMV12) ) ] 


(56 90) 


- 14517 [QC2(J1L(MMV12))1 - .083370 [QC3(J1L(MMV12) ) | 
(6.32) (4055) 


+ .30087 CMV + .24299 (QAUTO) (CMV) 
(8.89) (29.56) 


+ .094845 (QAUTST) (CMV) 
(3.50) 


see = 19.22 RB2 = .985 cov = 8.83% dw = 2.08 
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4.6 MNTE13 Imports of goods (excluding transportation 
equipment and unclassified commodity 
transactions [SITC 9]) from other 
countries (SITC 0-8 [excluding trans- 
portation equipment] ) 


1Q58-3Q68 OLS 
MNTE13 = 84.900 - .13305 [QCl(J1L(MNTE13) )] 


(8.29) (14.55) 


+ .01150 [QC2(J1L(MNTE13))1 + .07680 [QC3(J1L(MNTE13) ) } 
(1.07) (8.54) 


+ JWI (PGPP/PMNTE13)(.096 CNDSD+.3837 (CMV+CDO) 
+.5617 IME+.0073 (IRC+INRC)+.0854 UGNWNH 
Hivli27i96 hl B+ O8O9SxG)) 


it JWI (PGPP...)1 

0 09949 (40.43) 
-1 SO7617) ©1e( 40.43) 
-2 .05596 (40.43) 
-3 03886 (40.43) 
-4 02487 (40.43) 
-5 01399 (40.43) 
-6 00622 (40.43) 
=7 ~00155 (40.43) 

Sum W = 31713 Z2 


see = 17.359 RB2 = .980 cov = 3.61% dw = 2.24 


4.7 XMV12 Exports of motor vehicles and parts to the 
United States 


1Q63-4Q68 OLS 


XMV12 = - .08711 + .13874 [QC1(J1L(XMV12) )1 
(202) (6.45) 


+ .08737 [QC2(J1L(XMV12))1 - .02402 [QC3(J1L(XMV12))1 
(4.44) Gl 252) 


+ 


9.2880 (QAUTO) [I (EC2/ESAEC2)+.001(CDO+CMV) | 
(71.59) 


see = 14.48 RB2 = .996 cov = 6.90% dw = 1.89 


4.8 


XNMV12 


XNMV12 


26 


Exports of goo 


aircraft and parts, 


and parts) 


1Q57-4Q68 


(14.25) 


.09686 
(9077) 


ds (excluding uraniun, 


and motor vehicles 
to the United States 


OLS 


(QC1[J4L(XNMV12) 1) 


+ .03741 (QC2(J4L(XNMV12)1) + .02307 (QC3[J4L(XNMV12)1) 


(4237) (257103) 
+ JW(XB2/XBC2) 
+ JWI ((XOBE$2/ESAX02)/.01 POBE2) (XB2/XBC2) | 
+ JWI (PFX) [ (EPS$2+EPD$2) /(EPS2+EPD2) 1/J4A(PXNMV12) | 
+ .85801 QSTRIKE 
(1.96) 
t JW(XB2/XBC2) JWI ( (XOBE$2...)1 
O 997.90 (7.51) 
-1 5G sol n7 souk) 
-2 249.47 (7051) 
-3 62.37) (725%) 
-4 
-5 #050560) () opre) 
-6 WSS 4255 ales) 
-7 72980 ( 5.21) 
-8 95468 (14.02) 
-9 110507 eCiile7) 
-10 117407 ae Sons 
-11 19 67057 Melee. G4) 
-12 1.08928 ( 5.82) 
-13 OSI Oew a( on S10) 
-14 .69763 ( 4.97) 
=15 Maoee mess70G) "(14 /522)) 
Sum W = 1871.06 Ze 8.71752 Ze 
t JWI (PFX)...] 
-1 351.876 (9.97) 
-2 258.521 (9.97) 
-3 179.528 (9.97) 
-4 114.898 (9.97) 
-5 645650: | 19.197) 
-6 2ST oe oom) 
=i eee Ce (ene 
Sum W =  1005.359 72 
see = 30.48 RB2 = .985 cov = 3.29% dw = 1.86 
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4.9 XNW13 Exports of goods (excluding wheat, uraniun, 
and aircraft and parts) to other 
countries 


4Q54-4Q968 OLS 
In(XNW13) = - 4.7181 - .01383 [QC1(J4LI1n(XNW13)1)] 


(5.25) (6.06) 


+ .00135 [QC2(J4L{1n(XNW13)1)1 
(.60 


+ .00893 [QC3(J4L[1n(XNW13)1)1] 
(3.83) 


+ 1.0698 InIXVOL$/PWXG] + JWI1n(PXNW13/I (PWXG)(PFX)1)1 
(12254) 


+ JWl1n(J4A(UGPPA/UGPPD) ) | 
+ .00859 (QFLEX) (1n!XVOL$/PWXG! ) 


(2.10) 
t JWlin(PXNW15...)1 JWlin(J4A...)1] 
0 = lees | ais) 
=] -.41563 (2.28) -.17769 (1.53) 
-2 -.23379 (2.28) -.14215 (1.53) 
-3 -.10391 (2.28) -.10661 (1.53) 
-4 -.02598 (2.28) -.07107 (1.53) 
-5 - SAS -.03554 (1.53) 
Sum W = =e LI Goo Z2 -.74628 7b 3\ 


see = .060 RB2 = .951 cov = .96% dw = 1.64 
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A.10 XID$12 Interest and dividend receipts from the 
United States 
1Q54-4Q68 OLS 
LDS le = .99732 (Q111000 A12/([PFX] [1000000 VCN$21+A12) 1) 


(18.11) 
+ .98372 (Q211000 Al2/([PFX111000000 VCN$21+A12) 1) 


(7207.5 ) 
+ .98299 (Q35[1000 Al2/([PFX] [1000000 VCN$21+A12) 1) 
(17.66) 
+ 1.3116 (Q4[1000 Al12/([PFX] [1000000 VCN$21]+A12) 1) 
(23.68) 
see = .244 RB2 = .267 cov = 20.06% dw = 1.09 
A XTR$12 Travel receipts from the United States 
3Q54-4Q68 OLS 
(XTR$12/N2) = - 1.4040 - .99590 [QC1(J1L(XTR$12/N2) ) 1! 
(4.80) (22.28) 
= ,23741 [QC2(J1L(XTR$12/N2) )] 
(4.50) 
P4516 (OCS UJ 1L( STRS124N2) 2 
(46.11) 
+ JW(PFX) + JWI (ECO$2/ESAEC2)/N2] + .39155 QEXPO 
(7.48) 
t JW(PFX) JWI (ECO$2...) 
O - 58420 (S202) 53405 (7.14) 
-] $2945 lS. 52) .40888 (7.14) 
2 eo Lode (353.352) - 50040 (7.14) 
-3 .15008 (3.32) 20861" 507.14) 
-4 209605 ul o<oe) isso (zea) 
=D -05403 (S202) 0O'7 510 (7.14) 
-6 “02401 9) (35.52) £05558) U7. 14)) 
My sO0600 (5452) ma0085 angel 4) 
Sum W - 1.22464 Z2 PL Oece Z2 
see = .078 RB2 = .985 cov = 11.07% dw = 2.35 
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XFS$12 Freight and shipping receipts from the 
United States 


3Q54-4Q968 OLS 
XFS$12 = 5.1619 - .076171 [QC1(J1L(XFS$12) )1 


(LesOe “(5 e72) 
- .010625 [QC2(J1L(XFS$12))} 


(427.31) 
+ OS1555) [OCS (ILL (INSSh2)) I + .067668 xGhle 
(6.57) (18 1) 
- .005076 (QAUTO)(XG$12) - .002524 (QSEA) (XG$12) 
(5.67) (gies) 


wheres 
XG$12 = (XMV12) (PXMV12) + (XNMV12) (PXNMV12) 
+ (ZMIS12) (PXMIS}2) 


see = 4.00 RB2 = ~970 COV = 5.66% dw = 1.40 
XID$13 Interest and dividend receipts from other 
countries 
1Q57-4Q68 OLS 


XID$13 = .28443 (.30420 J20AI.01 RLUK1+.03775) (A13) 


(20.48) 
- .08506 [QC1(.30420 J20AI.01 RLUK1+.03775)(A13) 1 
(3.39) 
= .00158 1Q¢2(.30420 J20AI.01 RLUK1+.05775)(A13)1 
(207) 
- .08205 [QC3(.30420 J20AI.01 RLUK1+.03775)(A13) ] 
(3.46) 


+ 54.629 QXDIV 
(6.72) 


see = TEAMS) RB2 = Aer) COV = ite 2G dw = 2.06 


30 
XTR$13 Travel receipts from other countries 
3Q54-4Q68 OLS 
XTRGIS = = 7.6749) — 50801 (OCl(JTuCXT RSS: )ays 


(4566) = V(10F66 } 
+ .42689 [QC2(J1L(XTR$13))1 + .61111 [QC3(J1L(XTR$13) )1] 


(4.79) (13.34) 

+ JW(.001 XVOL$) + 18.010 QEXPO 
(7.58) 

i JW(.001 XVOL$) 

O 52679 een 5 44.98) 

-1 S205 1s MuClon 49) 

-2 wL 5071. (0564 0}) 

-3 LO46 6) 8 ( 15040") 

-4 .06698 (13.49) 

-5 .03768 (13.49) 

-6 O1675) ( 15449) 

a7 00419 = (13.49) 

Sum W = .85400 72 


see = 3.55 RB2 = .929 cov = 23.01% dw = 1.95 
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4.15 XFS$13 Freight and shipping receipts from other 
countries 


5Q54-4Q68 OLS 


XFS$13 = 3.5009 - .026559 [QC1(J1L(XFS$13) ) 1} 


(.94) (97) 

+ 2.017269 (QC2(J1h( XFSS13) )) 
(e505) 

- .000219 [QC35(J1L(XFS$13))] + .073912 xG$13 
(O15) (5.01%) 

+ .026906 J1L(XG$13) - .011889 (QSEA) (XG$13) 
(25017) (2.58) 

wheres 


XG$13 = (XNW13)(PXNW13) + (XW13)(PXW13) + (XMIS13)(PXMIS13) 


see = 5.47 RB2 = .929 cov = 7.98% dw = .70 


4.16 MINT$12 Interest payments to the United States 


1Q57-4Q68 OLS 


- .028607 (QClisame as first term] ) 
(G29) 


+ .056267 (QC2Iisame as first term) ) 
(8.20) 


- .0355351 (QC35l[same as first term) ) 
(8.18) 


wheres: 


FI12 = FINIGF12 + FINIPM12 + FINIB12 + FITOGB12 + FITOBB12 


see = 5.12 RB2 = .972 CONV = ic coe dw = 1.14 


2 
4.17 MDIV$12 Dividend payments to the United States 
1Q57-4Q68 OLS 


MDIV$12 = .03784 J4S[([(LDIRV12+LPCV121/KB$) (YC+CCAC$-TCA) | 


(5.49) 

-~ ,00434 [QC1(J4SI([LDIRV12+LPCV121/KB$) (YC+CCAC$-TCA) 1) 1 
(2729) 

-~ ,00620 [QC2(J4SI([LDIRV12+LPCV121/KB$) (YC+CCAC$-TCA) 1) 1 
Gano 1 } 

- ,00505 [QC3(J4SI({LDIRV12+LPCV121/KB$) (YC+CCAC$-TCA) 1) 1 
(2.60) 

+ .24324 JAL(MDIV$12) 
(1.68) 


see = 16.33 RB2 = .853 cov =14.08% dw = 1.99 


4.18 MTR$12 


MTR$12 


+ 


+ 
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Travel payments to the United States 
3Q54-4Q68 OLS 


= 15.554 - .18629 [QC1(J1L(MTR$12/NPOP) ) | 
(525) 18 (7 i25) 


-12002 [QC2(J1L(MTR$12/NPOP) ) } 
(5.16) 


-28421 [QC3(J1L(MTR$12/NPOP) ) | 
(14.94) 


-037807 (1(PCS)(CS)+(PCSMVOD) (CSMVOD) 1/NPOP) 
(8.84) 


-98817 (QDUSA+QDNUSA) + JW(PFX) 
(en67) 


- 6.82427 (4 
- 4.36753 (4 
- 2.45674 (4 
- 1.09188 (4 
(4 
Z 


= -15.01340 


- 86 RB2 = .896 cov = 8.87% dw = 1.82 


4.19 MFS$12 


MFS$12 = 42.551 - .18657 [QC1(J1L(MFS$12) )] 


whe 


MG$ 
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United States 


5Q54-4Q68 OLS 


(2.77 eee seen 


+ .00630 [QC2(J1L(MFS$12) )] 
(.36) 


+ .12602 [QC3(J1L(MFS$12) )]} 
(6.80) 


+ .05979 MG$12 + .00976 J1L(MG$12) 


- 4004315 (QAUTO)(MG$12) + JW(PFX) 
(5.73) 
res 
12 = (MFB12)(PMFB12) + (MEF12)(PMEF12) 
+ (MCM12)(PMCM12) + (MMF12) (PMMF12) 
+ (MMV12)(PMMV12) + (MMIS12)(PMMIS12) 


t JW(PFX) 

0 -12.05357 (1.45) 

-1 - 7.71429 (1.45) 

-2 - 4.33929 (1.45) 

-3 - 1.92857 (1.45) 

-4 meee Tae (an 467) 
Sum W = £=26.51786 Z2 


= 3.84 RB2 = .979 COV = 35.97% dw 


Freight and shipping payments to the 


1.40 
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A320 MID$13 Interest and dividend payments to other 
countries 


1Q57-4Q68 OLS 
MIDS1IS*=4019257/) 1.241 7320A (701 RL)+.013] (LDIPRV13+LGB13 ) 


(45.80) 


+ .03026 [QC1I.241 J20A(.01 RL)+.0131(LDIPRV13+LGB13) | 
(4.08) 


- .03414 [QC2I1.241 J20A(.01 RL)+.0131 (LDIPRV13+LGB13) } 
(4.67) 


Se OlOS 71 OC3len 24 J 20N (O01 RL) 2.015) | UDEPRVIG+LEBI3 )1 
(18a5') 


see = 5.58 RB2 = .596 cov = 15.27% dw = 1.28 


Avot MTR$13 Travel payments to other countries 
3Q54-4Q68 OLS 


MTR$13 = - 3.3876 - .33879 [QC1(J1L(MTR$13/NPOP) ) ] 


NPOP (2065)— los) 


- .08700 [QC2(J1L(MTR$13/NPOP) ) | 
(3.05) 


+ .57639 [QC3(J1L(MTR$13/NPOP) ) | 
(24.06) 


+ .016086 (I(PCS)(CS)+(PCSMVOD)(CSMVOD)1/NPOP) 
(8.37) 


- .53982 QEXPO + .42244 (QDUSA+QDNUSA) + JW(PFX) 
(2.24) (2.62) 


Sum W = 2.40968 


see = .370 RB2 = .949 cov = 10.03% dw = 1.86 
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MFS$13 Freight and shipping payments to other 
countriVes 


5Q54-4Q68 OLS 


MFS$13 = - 39.037 + .05990 [QC1(J1L(MFS$13) )] 
(2266) ) 1eoeee) 
- .03911 [QC2(J1L(MFS$13))1 - .00907 [QC3(J1L(MFS$13) ) 1] 
(2.60) (.66) 


+ .08596 MG$13 + 9.0420 QSEA + JW(PFX) 
(Sl Diet) (6.04) 
wheres 
MG$13 = (MNTE13:) GEMNTEYS)) +) (MMVIS) i PMMVIS ) 
+e (MMISTS ) GPMMISLES } 


t JW(PFX) 

0 20727 4am ipo ah) 

-1 1SReGlol, « (2580) 

-2 7.45982 (2.80) 

-3 5 asl548 55 (2280) 

-4 ee SO88T) 260) 
Sum W = £45.58782 Z2 


see = 3.64 RB2 = .964 COV = 6.235% dw = .97 


Technical Relationships 


M$12 Imports of goods and services from the 
United Statesi (current dollars) 
M$12 = (MFB12)(PMFB12) + (MEF12)(PMEF12) + (MCM12)(PMCM12) 
+ (MMPI2) CPMME 12.) + eM My 2) (eMNVaS yet (MMI SL 2 (PMNS) 
+ MINT$12 + MDIV$12 + MTR$12 + MFS$12 + MOS$12 
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X$12 Exports of goods and services to the 
United States (current dollars) 
X$12 = (XMV12)(PXMV12) + (XNMV12) (PXNMV12) 
+ (XMIS12) (PZAMIS12) + XID$12 + XTR$12 
+ XESSI 23+ XOSS12 


M$13 Imports of goods and services from other 
countries (current dollars) 


M$13 = (MNTE13)(PMNTE13) + (MMV13) (PMMV13) 
+ (MMIS13)))(PMMIS13:) + MID$13 + MTR$13 + MFS$13 
+ MOS$13 


X$13 Exports of goods and services to other 
countries (current dollars) 


X$13 = (XNW13)(PXNW13) + (XW13)(PXW13) + (XMIS13)(PXMIS13) 
+ XID$13 + XTR$13 + XFS$13 + XOS$13 


M Imports of goods and services 


<< 
Il 


MG + (MINT$12+MDIV$12+MTR$12+MFS$12+M0S$124+MID$13 
+MTR$13+MFS$13+M0S$13+TWF-MTRP$-GINRF-MIH$) /PMS 


».¢ Exports of goods and services 


P< 
I 


XG + (XID$12+XTR$12+XFS$12+X0S$12+X1ID$13+XTR$13 
+XFS$13+X0S$13-XTRP$-XIH$ )/PXS 
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4.29 XG Exports of goods 


XG AMVC Se ANMV Lee xW iS CNW Oe a eee de 


4.350 MG Imports of goods 


MG MEBI2 = MEPs MCN. METZ NV 2 ee eMM Se 


NPE OMe iy oye EM Moa 3 


Awol XBAL$ Net balance on current account, balance of 
payments basis (current dollars) 


XBALS = X$12 + X$13 - M$12 - M$13 


5.1 NMMOB 


JID(NMMOB) = 


Oe al 
(9.33) 


eter 74 
(4.18) 


Sc ey — 


NC 


NC = .10163 


(5.58) 
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Paid employees in mining, 
other business 


manufacturing and 


1Q61-4Q68 OLS 


201171 - 
(1.56) 


.02809 
(8.30) 


[QC1(J1L(NMMOB) ) ] 


[QC2(J1L(NMMOB))1 + .02629 


(12.56) 


[QC3(J1L(NMMOB) ) | 


[NMMOBD-J1L(NMMOB) ] 


~026 RBZ =25959 dw = 1.94 


Paid employees in construction 


1Q55-4Q68 OLS 
SO4335u0Cbe+ .04209=QC2a+ 105421065 
GR i (8.30) (12.66) 


+ .00005327 J12A(INRC+IRC ) 


(4.09) 


+ .00002920 


(1.98) 


- .50393 
(4.48) 


see = .007 


RB2 = 


[ INRC+IRC-J12A(INRC+IRC) | 


(.01 RNU) + .56689 J1L(NC) 
(6.71) 


~ 983 cov = 2.08% dw = 1.61 
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Seo HAWMM Average weekly hours worked in mining and 
manufacturing 


1Q61-4Q68 OLS 


HAWMM > (41.246-.009282 QTIME) = —- .00237 + 7.00668 QCI 


(41.246-.009282 QTIME) (1.76) (3.16) 


+ .00048 QC2 + .00664 QC3 + .12906 (NMMOBD-NMMOB) 
(27) (3.99) (5221) NMMOBD 


see = «005 RB2 = .660 dw = 1.49 


5.4 HAWC Average weekly hours worked in construction 
1Q55-4Q68 OLS 
HAWC:. = 4075520) = "05056 (Q@Ci's 224565 QCl 4 ol 65722005 


(485058 as Gietoe) (10.02) 


+ .004969 [INRC-J12A(INRC) | 
(5.63) 


see ='.538 RB2 = .889 cov = 1.31% dw = 1.44 
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NL Labour force 
2Q57-4Q68 OLS 


LOO. JIDCNL/NPOP) =" 15462 = 5765955 QC1l + (535182 QC2 


bot00) | <( 92818) (5.29) 
+ 1.0125 QC3 - .53264 (Q1+Q2)(100 J1DINPOPSS/NPOP| ) 
(12.89) (5.49) 


- .89777 (Q3+Q4)(100 J1DINPOPSS/NPOP} ) 
(7.36) 


+ .01688 J1DIJ4A(YDP/([PCPI}]{NPOP]))! 
(2543) 


+ 29.599 J1DIJ19S(NIMS-NEMS ) /NPOP} 
Cay 


see = .187 RBZ) =9 982 dw = 1.79 
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50 NIMS Immigrants 
1Q59-4Q68 OLS 
LOO(NIMS/NPOP)S= £73255 = #09575 QC1le4=4705351570C2 


(ie 4 Bp) ee eO)..6.3)) (3.354) 


+ .05988 QC3 + JWIRNU! 
(6.32) 


+ JWI (J1L(.5071 WQMMOB/({13 HAWMM][PCPI1)1)/ 
(.86 EWEURO+.141.3956 PL2/PCON21])] + JW(NPOP) 


t JWIRNU] JWI (TILE...) 
0 51 54206R W114) 
-1 O28) Meir (ele play) 
-2 -.01924 ( 5.35) VOT 554. (els) 
-3 -.01674 (63751) nO5246 ") (4) 
-4 -.01437 ( 8.67) 505557 sme lols) 
-5 -.01212 (sO 21h) NOUSGS ame dsleaiy) 
-6 -.01001 (eo 04) LOOS59 § (lus) 
-7 -.00802 ( 6.62) SOO21O=. a(1ee4)) 
-8 -.00616 ( 4.80) 
-9 -.00443 (eseee) 
-10 -.00282 (e285) 
ail SOOO  (ERRT OT 
Sum W = —.09524 Zaye .42804 Te 

t JW(NPOP ) 

0 -.00687 (2.06) 

-1 -.00601 (2.06) 

-2 -.00515 (2.06) 

-3 -.00429 (2.06) 

-4 -.00343 (2.06) 

-5 -,00258 (2.06) 

-6 -.,00172 (2.06) 

=7 =.00086 (2.06) 

Sum W = —.03091 Zl 


see = .O31 RB2 = .910 cov = 12.35% dw = 1.56 
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oy f NEMS Emigrants 


1Q55-4Q68 OLS 


100(NEMS/NPOP) = .09023 - .02290 QC1 - .00208 Qc2 
(An90\m (64514) (58) 


+ .02045 QC3 + JWIJ4A(1/RNU)] 
(3.70) 


+ JWI .O1 J4A(([LF2+LA2]/LU2) | 


z JW{J4A(1/RNU) 1) TOT, IES Ea) 
O -.11064 (2.09) ;16876 Mm eese} 
-1 -.07081 (2.09) PLOSOL. = 1 2e5e) 
-2 -.03983 . (2.09) PObO75 9 (2.52) 
-3 = 017700 il 2.109) O02 7OONMGN ee Ge) 
-4 =.00443 (2.09) -008754) «(2032) 
Sum W = —.24342 72 B57 le Z2 


Technical Relationships 
Bits: NPOPT Total population (beginning-of-quarter 
Figure) 
J1D(NPOPT) = J1L(NIMS-NEMS+NBIRTHS-NDEATHS ) 
5.9 NPOP Noninstitutional population 14 years of 
age and over 
NPOP = (EPOP)(NPOPT) 
5.10 NE Total employed persons (excluding armed 


forces) 
NE = NMMOB + NC + NIS + NGPAF + NGPAPM + NIOS + NFP 
+ NEUPB + NEUPF + NX 
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NU Total unemployed persons 


NU = NL - NE 


NMMOBD Desired level of employment in mining, 
manufacturing and other business 


NMMOBD = [.13182/([41.246-.009282 QTIME][ELEFF) ) | 
[ (UGPPA)/12.943([J1L(KME) ]**.205) ({J1L(KNRC) | 


** 145) 1**(1/.65),] 


RNU The unemployment rate 


RNU = 100 (NU/NL) 


6.1 


WQMMOB 
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sector 6. Private Sector Wages 


Quarterly wage rate in mining, manufacturing 
and other business 


1Q55-4Q68 OLS 


J1P(WQMMOB) = 5.9728 QDBAD + 5.1819 QDGOOD 


Gime 7en) (1.43) 
-12633 [QC1(QDBAD)1] + .74454 [QC2(QDBAD) } 
(.61) (Ames 
-83983 [QC3(QDBAD)] + .82893 [QC1(QDGOOD) | 
(4.40) (4.79) 
-46692 [QC2(QDGOOD)] - 1.0152 [QC3(QDGOOD) | 
(2.69) (6.15) 


29.078 ELEFF - 33.416 J1L(.001 WQMMOB/PCP1) 
(3.78) (S41) 


-23865 JAL(J1P(WQMMOB)] + .33347 PCPICE 
(2551) (1.53) 


JW{.001((NL/NU) **2)] 


JWI .0O1( (NL/NU) **2) 1 


PULOCOMER (1 477) 
SLO465m Eu L770 
508970) ulean75) 
ROTAT Se Las? 7) 
O5980n en boc 7) 
04485 (1.77) 
nO29908Er (1577) 
SOMMORS (17%) 
= 53819 ha 


see = .486 RB2 = .787 dw = 2.12 


6.2 wac 
JIP(WQC) = - 
e445 
(2.85) 
SOC) = 
6.3 YW 
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Quarterly wage rate in construction 
1Q55-4Q68 OLS 
1.5379 4.5. 2094 QOCl7 19675) Coa eile Lome 


(2.87) (9583) (7.75) (5.85) 


PCPICE + .10630 (100/RNU) + 1.0872 J1P(HAWC) 
(5.30) (14.08) 


-905 RB2 = .974 dw = 1.90 


Technical Relationship 


Wage bill 


YW = (NMMOB)(WQMMOB) + (NC)(WQC) + (NFP) (WQF) 


+ (NIOS)(WQIOS) + (NIS)(WQISM) + (NGPAF) (WQGPAF) 


+ (NGPAPM)(WQGPAPM) + YWSLP + GWSF + GWPASPM + GWSSM 


ae LAD 
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Sectors? se Erices 


ied BCNDSD Price of consumer non-durables and semi- 
durables 


1Q58-4Q68 OLS 


PCNDSD = 12945 


(14501 SRTISPEM mee (ds 76) 


- 00750 [QC1(J1LIPCNDSD/(1+.01 RTISPM)1)1 
(4.34) 


+ .00207 [QC2(J1LIPCNDSD/(1+.01 RTISPM)1)] 
(1.42) 


+ .00664 [QC3(J1LIPCNDSD/(1+.01 RTISPM)1)] 
(4.07) 


+ JWI ((WQC]{NC1+[WQMMOB] [NMMOB] )/UGPPS] 

+ JW(.3527 PMFB12+.0719 PMCM+.1606 PMEF 
+.4033 PMMF+.0115 PMMV) 

+ JW({.01 RTISPM][J1L(PCNDSD/(1+.01 RTISPM))1) 


wheres: 

PMCM = (MCM12)(PMCM12) + .1049 (MNTE13)(PMCM13) 
MCM12 + .1049 MNTE13 

PMEF = (MEF12)(PMEF12) + .1918 (MNTE13) (PMEF13) 
MEF12 + .1918 MNTE13 

PMMF = (MMF12)(PMMF12) + .5328 (MNTE13)(PMMF13) 
MMF12 + .5328 MNTE13 

PMMV = (MMV12)(PMMV12) + (MMV13)(PMMV13) 
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t JWI (LWQC.. «1 JW(.3527 PMFB12...) 
0 409255. (386) SOL TSOman cess) 
-1 sLS44 Gums 4) YO2 59 0sm un (lae4 5.) 
-2 =24700/2 Geltdic6)y) 02909) (Gini70)) 
-3 .27989 (11.19) '02679) smnees>) 
-4 128516 = (Gare) FO0709mem (as) 
-5 (25681 (#5925) 
-6 20083 uel 4 2543) 
a7 623.) (GE Re  e  d 

Sum W = 1.65974 ZAHe . 10847 ZYL2 
t JW(t.01 RTISPM...1) 
O -.75102 (3.98) 
-1 -.18955 (2.85) 
-2 $1 6628.5 1 \(180)) 
-3 316484) 270) 
-4 Peeciooas 2107) 

Sum W = —.19676 aye zs 


see = .0054 RBZ = .987 COV = .535% dw = 1.25 


ECS Price of consumer services 


1Q55-4Q68 OLS 


PCS = .41427 


(1. OPORTISPM (40.32) 


— ,00277 [QCLCITDIPCS/(14. Ol RTISPM)1)1 
(2553) 


+ 00121 [QCZ(ITEI PCGS/(1=. Ol °RTI SPM) 1) 1 
(1205) 


+ 00067 1OC35( JIUURCSY (1 410 Wen TLSEM ) le) 
(a7) 


+ .05551 (.01 WQMMOB) 
(43.39) 


= -.75700) 1.01, RLISEMMGI LE ECs Cl Ol RTISEM) «| 
(5.62) 
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Veo PCMV Price of consumer motor vehicles 


1Q56-4Q68 OLS 


+ 01230 [QC1(J1LIPCMV/(1+.01 RTISPM) 1) ] 
(een) 


~ ,00056 [QC2(J1LIPCMV/(1+.01 RTISPM)1)|1 
(pele ) 


- 02468 [QC3(J1LIPCMV/(1+.01 RTISPM)})1 
(4.88) 


+ JW((WQMMOB)(NMMOB)/UGPPS] + JWI(PFX)(.01 PC2)| 
- .01724 QTIME - .08139 QAUTO 


(9.02) (6.03) 
+ .88582 J4A(NMMOB/ {I (NMMOBD)(41.246-.009282 QTIME) / 
(300) 
HAWMM | ) 
t JWI (WQMMOB)...1 JWI (PFX)(.01 PC2)1 
0 258234 (.1935)) weOOl4S IB(Ss03 ) 
-1 274954) (s2e4r} 205774. 1 a(ng7 
-2 s877%16 (44516) -42350 (5.07) 
-3 S96579" (87117) "55579 | B(4AG86 ) 
-4 beQlsos (1h 47,3)) -39463 e(4t72) 
-5 1.02548 (10.57) 
-6 99655 ( 8.52) 
-7 m92642 (87500) 
-8 SS2UuLe RIG SOL | 
-9 67462 ( 5.36) 
-10 -48893 ( 4.90) 
ae Ne RSG ALO ie ae 
Sum W = 9.38903 ZUz2 -85017 71272 
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te PCDO Price of other consumer durables 
1Q56-4Q68 OLS 


PCDO egies OOOIS 


(1+.01 RTISPM) (3.68) 


- ,00025 [QC1(JILIPCDO/(1+.01 RTISPM)1)1 
ea 


+ .00347 [QC2(J1LIPCDO/(1+.01 RTISPM)1)] 
(1.95) 


- .00222 [QC3(JILIPCDO/(1+.01 RTISPM)1)1 
(1.519) 


~ .00474 QTIME + JWI (WQMMOB) (NMMOB)/UGPPS| 
(8,54) 


+ JW({.01 RTISPM]{J1L(PCDO/(1+.01 RTISPM))1) 
+ JWI (PFX)(.O1 PC2)] 
+ .19658 J4A(NMMOB/[ (NMMOBD)(41.246-.009282 QTIME)/ 


(2.94) 
HAWMM | ) 
t JW((WQMMOB)...]  JW(1.01 RTISPM...1) 
O sOOLSG 2300) TOOT (2202) 
=a -72978 CO 77 ) =.20080 (2.02) 
i -79356 (8.55) ~eviegs (2.02) 
ao -69319 CSe29)) =U 5020 he) 
-4 _.42867 (4.18) EeObens © a(2n02) 
Sum W = 3504705 EYZ2 -.69023 Le 
t JWI (PFX)(.01 PC2)1 
O -12868 (3.58) 
ck 2082355 (3.58) 
—2 -04632 (3.58) 
= S -02059 (3.58) 
-4 2005056905058 ) 
Sum W = s20009 Le 


sieCc = HOOT. RB2 = ~947 COVel— Pad fal ley § dw = MY aes 


ol 


leo PIME Price deflator for business investment in 
machinery and equipment 


1Q54-4Q68 OLS 


+ JW{(WQMMOB)(NMMOB)/UGPPS!] + JWI(PFX)(.01 PPD2)] 

+ JW(.Ol1 PPD2) + JWIJ4A(UGPPA/UGPPD) } 

+ JW([.0012 RTISFS+.0088 RTISFME] [J1L(PIME/ 
(1+.0012 RTISFS+.0088 RTISFME) ) 1] ) 


t JWI (WQMMOB)...1 JWI (PFX)(.01 PPD2)1 
) .22898 (4.36) 129555eum(h6478) 
-1 14655 (4.36) Bile 922 eno (1 47 bis) 
-2 08243 (4.36) .01662 (  .91) 
-3 .03664 (4.36) -.04245 ( 1.62) 
-4 00916 (4.36) -.04799 ( 2.38) 
Sum W = .50375 Z2 .35075 ZA 72 
t JW(.01 PPD2) JWI J4A(UGPPA...)1 
O =S03559G00( +. 57) PUL? Cs eG) 
-1 $0690100 (3.29) 07179 (3.68) 
-2 12355 (5.01) .04038 (3.68) 
-3 HI5O2 506 (0SH1y) SOiZ958,) (3468) 
-4 _.08904 (2.64) .00449 (3.68) 
Sum W =  .37843 772 . 24678 Z2 
ie IW( 1.0012 RTISKS 1.11) 
0 57 Aero 05.) 
-1 -.14382 (11.93) 
-2 [00772 emeeol) 
-3 .08221 ( 4.53) 
-4 _.07963  ( 5.59) 
Sum W = —.34667 7072 


see = .0053 RB2 = .996 cov = .d4% dw = 1.03 
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pans) EERE Price deflator for private investment in 
residential construction 


1Q54-4Q68 OLS 


PIRC = .08101 + JW(.001 WQC) + JW(PRM) 
(1.90) 

t JW(.001 WQC) JW( PRM) 
0 10349 (7.38) 06363. (9.92) 
-1 -04599 = 9 (7.38) 15985 (9.10) 
-2 -01150> 4 (7438) ose) NG Gea) 
-3 18887 (4.59) 
-4 “vate pie le 7 aun 85) 

Sum W = 16098 Ze .73560 Tre 


see = .0102 RB2 = .992 cov = .98% dw = .82 
hots PINRC Price deflator for business investment in 
non-residential construction 
1Q54-4Q68 OLS 
PINRC = .20781 + .08498 (.001 WQC) + JW( PNRM) 


(74 ener 78) 


+ .00049 [QC1(.001 WQC)i + .00093  [QC2( .001 WRQC)! 


(20) 5) 
- .00619 [QC3(.001 WQC)] 
(22110) 
t JW( PNRM) 
O .60485 (5.60) 
-1 26133 (5.94) 
-2 .02908 ( .54) 
-3 -.09189 (1.41) 
-4 -.10159 (2.10) 
Sum W =  .70177 Zur 
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138 PKIB Price of the nonfarm business inventory 
stock 


1Q54-4Q68 OLS 
ERIE, = 2.15664. +>. 60086 srCPiS27,00041 QTIME 


(2°70) aemelio e470) (2.02) 


+ .26515 J4A(UGPPA/UGPPD) 
(C7) 


Teo PRM Price index for residential construction 
materials 


1Q56-4Q68 OLS 


Pase PRM AGE 6 =e 9000 nt OOCG4 (CGI 1l (ge. PRM a) 915) 
14,54 RTISER- G72 7) 27 6) 14.54 RTISFR 
100+.54 RTISFR 100+.54 RTISFR 
+ OnE (@Otsbg - ida 
(1.70) 1+.54 RTISFR 
100+.54 RTISFR 
=@s002092(0C51 J1L( 4a.5ERM eeee.)) 
(.90) 1+.54 RTISFR 


100+.54 RTISFR 
+ .29744 J4A(UGPPA/UGPPD) + JWI (WQMMOB) (NMMOB)/UGPPS]} 


(457) 

+ JW(PXFP) 

t JWI (WQMMOB)...1 JW(PXFP ) 

0 1.01986 (36.06) 57862 ©-( 6.67) 
-1 65271 (36.06) ~2297 1) el 12.52) 
-2 36715 (36.06) = 00261. @ (tee: 07) 
-3 16318 (36.06) Sl SS4e (2.19) 
-4 _.04079 (36.06) pil Noam e 85) 

Sum W = 2.24369 Z2 -56991 ALA 


see = .0099 RB2 = .984 cov = .93% dw = .52 
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¥f S®) PNRM Price index for non-residential construction 
materials 


1Q56-4Q68 OLS 


PLiSPNRMGe = .07262 
i] ACen yes (1.31) 
100+.46 RTISFR 
te 00220. (OCI Juha we ePNRMige es mes) 
(1.62) 1+.46 RTISFR __ 
100+.46 RTISFR 
e002 14. (OC 2) lla ENRM ea mee) 
(1.61) 1+.46 RTISFR 
100+.46 RTISFR 
Fe COOO1 SN QC at 11 (aeemn LNRM sneen) imen!h) 
(-01) ines Gan bi hae 


100+.46 RTISFR 


+ .16659 J4A(UGPPA/UGPPD) + JWI (WQMMOB) (NMMOB)/UGPPS!] 
(4.17) 


+ JW([(.01 RCNR)(PINRC)(KNRC)+(.01 RCME) (PIME) (KME) 1 / 


UGPPS) 
+ JW(PXFP) 
t JWI (WQMMOB)...J JW(I(.01 RNR...) 
0 PeLcooummGl7 3415) .20576 (5.71) 
= .39655 (17.41) AUS 1E9mNO( 5471) 
-~2 .22306 (17.41) .07407 (5.71) 
= 3 -09914 (17.41) ~035292 CD79) 
“4 loza7a (17.41) toos23. (5.71) 
Sum W = 1.356315 Z2 ~45267 Z2 
t JW(PXFP) 
0 fOe157) 9157.9) 
=i .03927 (3.79) 
=a) ~00982 CSi.77- 9s) 
-4 tooz45 (3.79) 
Sum W ss 13501 Z2 


see = .0057 RB2 = .989 COV = .55% dw = .76 
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Vedel PXNMV12 Price index for exports of goods (excluding 
uranium, aircraft and parts, and motor 
vehicles and parts) to the United States 


1Q53-4Q68 OLS 


PXNMV12 = - .19996 + .003791 QCl - .000775 QCc2 
(3205 ee. ah) (.44) 
- 004497 QC3 + .21392 (.58 PCNDSD+.09 PCD0+.33 PIME) 
(2.55) (2573) 
+ .63475 PXFP + .18865 (.01 PXBNF2)(PFX) + JW(PFX) 
(16.00) (5 Sp) 
t JW(PFX) 
0 -03005 - E25 s) 
-1 .04505 (2.53) 
-2 .04505 (2.53) 
-3 203003 (2.53) 
Sum W =  .15017 7.02 


see = .008 RB2 = .980 COV = .78% dw = .97 


(le PXNW13 Price index for exports of goods (excluding 
wheat, uranium, and aircraft and parts) 
to other countries 


1Q57-4Q68 OLS 


PXNW13 = - .55622 + .01707 QCl - .00541 QC2 - .00892 QC3 
(8.28) (4.45) (1.45) (2.36) 
+ 1.2744 [.7(.58 PCNDSD+.09 PCD0+.33 PIME)+.3(PXFP) | 
(15.37) 
+ .40165 (PFX)(PWXG) + JW(PFX) 
(ee) 
is JW(PFX) 
) S50750) (2405) 
-1 -.03968 ( .91) 
-2 -.20656 (2.59) 
-3 alos 55m 2.59.) 
Sum W = —-.13227 Z1Z2 


see = .0O15 RB2 = .968 cov = 1.41% dw = .84 
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7213 PMFB12 Price “index for timports tor “food sand 
beverages from the United States 
(SERCO. Pers) 


1Q58-4Q68 OLS 
J4P{PMFB12/PEX)] = - 2.0757 


Gk 


+ 1.3865 J4PI[.8339( (ECO$2-EC$2) /(ECO2-EC2) ) 
(e575 


+.0276(.01 PEGF2)+.0164(.01 PI2) 


+7 1221(. Ole PEES2) 


7.14 PMCM12 Price index tor smportusmotecrudesmacepucanus 
from. the Univedw states @(ollCe2 m4) 


1Q58-4Q68 OLS 
J4P(PMCM12/PFX!] = - 2.0416 


(3.40) 


+ .90044 J4PI.4118( (ECOS2-EC$2)/(ECO2-EC2) ) 
(C27 3) 


+0275 > OMEPECK2 4. 0170(% 01 P12) 
+.5439(.01 PEEX2) } 
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liso PMEF12 Price index for imports of energy fuels from 
the United States (SITC 3) 


1Q58-4Q68 OLS 
J42PTPMEFIO/PEX). =5-85,.2042 


(4.88) 


+ 1.7385 J4Pl.6005( (ECO$2-EC$2) /(EC02-EC2) ) 
(5.43) 


+.0846(.01 PPS2)+.0715(.01 PEGF2) 
+.0135(.01 PI2)+.2298(.01 PEEX2) | 


see = 1.96 RB2 = .3598 dw = .72 


7.16 PMMF12 Price index for imports of manufactures 
(excluding transportation equipment) 
from the United States ({SITC 5-s 
[excluding transportation equipment] ) 


1Q58-4Q68 OLS 
J4PLPMMEL27 PRX) r= 29588 


(1.41) 


+ .88885 JAP[.1556( (ECO$2-EC$2) / (ECO2-EC2) ) 
(7.08) 


+.3345(.01 PC2)+.2897(.01 PPD2) 
+.0006(.01 PPS2)+.0865(.01 PEGF2) 
+.0130(.01 PI2)+.1200(.01 PEEX2) 1 


+ JW(J4P(PFX) | 


t JWI J4P(PFX) 1 
-1 -.09296 (3.17) 
-2 =05229 9 0( 3.17) 
-3 =,02524)" (3.17) 
a -.00581 (3.17) 
Sum W = -.17430 yi) 


see = .665 RB2 = .710 dw = .6l1 
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(hes PGCNWG Price deflator for government current 
nonwage expenditure 


1Q55-4Q68 OLS 


PGCNWG = .23032 
(lezen 
+ {JW(PCS)1[1-(GGSDF-GMPF ) / (GCNWF+GCNWPM+GCGSH) | 


+ [JW(PMMF12) 1[(GGSDF-GMPF) / (GCNWF+GCNWPM+GCGSH) ] 


t UOWIGEOS JENIN. coh (IW(PMMF12)1[...1 
O 09457 (8554) .05925 (2.99) 
-1 215728 (8.54) 09875 (2.99) 
-2 18873 (8.54) .11849 (2.99) 
-3 .18873 (8.54) mili 849m 2200) 
-4 -15728 (8.54) .09875 (2.99) 
= 09437 (8.54) .05925 (2.99) 
Sum W =  .88076 702 .55298 7.02 


see = .028 RB2 =) 75.9:55 COV = 2.85% dw = 1.18 


vires: PINRCG Price deflator for government investment in 


non-residential construction 


1Q61-4Q68 OLS 


PINRCG = - .20178 + 1.2222 PINRC 
(4-04) ate6-80) 


see = .0202 RB2 = .959 cov = 1.78% dw = .67 


29 


Lale) PIMEG Price deflator for government investment in 
machinery and equipment 


1Q61-4Q68 OLS 


PIMEG = .48079 + .51628 PIME 
(ese eee 15s) 


see = .O119 RB2 = .847 cov = 1.14% dw = .81 


{feA® ECPI The Consumer Price Index 
1Q52-4Q68 OLS 
ECrle==—...09506 4.109195 (.051 PCMV+.062 PCDO+.308 PCS 
(24.47) (288.81) 


+2550 PCNDSD+.029 PIRC) 


+ .00210 [QC1(.051 PCMV+.062 PCD0+.308 PCS 
(3.85) 


+2550 PCNDSD+.029 PIRC)] 


- .00270 [QC2(.051 PCMV+.062 PCD0+.308 PCS 
(5.00) 


+2550 PCNDSD+.029 PIRC) | 


- .00102 [QC3(.051 PCMV+.062 PCD0+.308 PCS 
(1.90) 


+2550 PCNDSD+.029 PIRC) | 


see = .0026 RB2 = .9992 COV = .26% dw = 1.28 
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Technical Relationships 


Vie. PGNE Price deflator for gross national expenditure 


PGNE = YGNE/[CNDSD+CS+CMV+CDO+IME+INRC+IRC+IIB+IIF+I1IG 
+INRCGF+IH+INRCGPM+INRCSM+IMEGF+IMEGPM+X-M 
+[(GCNWF+GCNWPM+GCGSH) /PGCNWG]+EG61MPF 
+1434.0285 NIS+1297.1399 NGPAF+921.23014 
NGPAPM+603.68732[ (GWIF+GWIPM) /WQI0S1+ENARES ] 


eee PGEP Price deflator for gross private business 
product 
PGPP = YGPP/I[(YGNE/PGNE)-1434.0285 NIS-1297.1399 NGPAF 
-921.23014 NGPAPM+ENARES-(YFA/PYFA) 
-551.56098 NFP-EG61MPF-603.68732 NIOS! 


UES PCSMVOD Implicit price deflator for imputed consumer 
services from the stocks of motor vehicles 
and of other consumer durables 


PCSMVOD = [.06656 J1LI(KMV)(PCMV)+(KDO)(PCDO) } 
+.055(CDO)(PCDO)+.0273( CMV) (PCMV) 1/CSMVOD 
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Sel YC Corporate profits before tax 
1Q55-4Q68 OLS 
NC Geel Oe oe mole OO mC nCINTLCOACS) 


(.97) (9.61) 


+ .94608 (YGPP-YNFNC-TILGS) 
24n 7s) 


- .95580 [ (WQMMOB) (NMMOB)+(WQC)(NC)+YWSLP] 
(18.83) 


see = 39.2 RB2 = .990 COV = 5.17% dw = 2.05 


Sac YOAV VT Dividends paid to Canadian residents by 
Canadian corporations 


1Q57-4Q68 OLS 
YDIV11 = .05744 J4S[(YC+CCAC$-TCA) (1-(LDIRV12+LPCV12 
(138.8) 


+LDIPRV13)/KB$) | 


- .000194 [QC11[J4S(lYC+CCAC$-TCA] [1-(LDIRV12+LPCV12 
(.26) 


+LDIPRV13)/KB$1 )! 


- .003119 [QC211J4S(1YC+CCAC$-TCA] [1-(LDIRV12+LPCV12 
(4.32) 


+LDIPRV13) /KB$] ) | 


- .002545 [QC311J4S(1YC+CCAC$-TCA] [1-(LDIRV12+LPCV12 
(3.58) 


+LDIPRV13)/KB$1 ) | 


see = 8.3l RB2 =93979 COVERS ct dw = .98 
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8.35 YDIVF Dividends (before withholding tax) paid to 
foreign shareholders by Canadian 
corporations 


1Q57-4Q68 OLS 


YDIVF = .04125 J4S([¥YC+CCAC$-TCA] [ (LDIRV12+LPCV12 
(5.33) 


+LDIPRV13)/KB$1! ) 


- .00259 [QC1][J4S([YC+CCAC$-TCA] [ (LDIRV12+LPCV12 
Gira 


+LDIPRV13) /KB$1) | 


- .00693 [QC211J4S(1YC+CCAC$-TCA] | (LDIRV12+LPCV12 
(3.08) 


+LDIPRV13)/KB$1 ) | 


- .00507 [QC311J4S( 1 YC+CCAC$-TCA] [ (LDIRV12+LPCV12 
(2.56) 


+LDIPRV13)/KB$1 ) | 


+ .27155 J4L(YDIVF) 


G13 7) 
see = 21.22 RB2 = .859 cov = 12.67% dw = 2.17 
Technical Relationships 
8.4 YGNE Gross national expenditure 
YGNE = (CNDSD)(PCNDSD) + (CS)(PCS) + (CMV) (PCMV) 


+ (CDO)(PCDO) + (IME)(PIME) + (INRC)(PINRC) 

+ (IH)(PIH) + (IRC)(PIRC) + [J1D((PKIB) (KIB) )+YIVA] 
+ LIF$ + IIG$ + (INRCGF+INRCGPM+INRCSM) (PINRCG) 

+ (IMEGF+IMEGPM)(PIMEG) + GCNWF + GCNWPM 

+ (NGPAF)(WQGPAF) + GCGSH + GWIF + GWSF 

+ (NGPAPM)(WQGPAPM) + GWPASPM + GWIPM + (NIS)(WQISM) 
+ GWSSM + GMPF + XBAL$ - TWF - XIH$ - XTRP$ 

+ MIH$ + MTRP$ + GTNRF + ENARES$ 


VCR 
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r Gross private business product 


YGPP = YGNE - (NGPAF)(WQGPAF) - GWSF - (NGPAPM ) (WQGPAPM ) 


YDW 


YDW 


YRE 


YRE 


ae 


Se 


pany 


YDE 


- GWPASPM - (NIS)(WQISM) - GWSSM - (NFP)(WQF) - GMPF 
- (NIOS)(WQIOS) + ENARES$ - YFA 


Disposable wage income 


= YW + GMPF + [1-(TPS/YWAS)1(YNFNC) + GTPOF 

+ GTPUIBF + GTPPM - TPS - TRSIGPR - TUIRF - TRHPMPR 
— TROPMPR — TRFPR - TRHPR - TCPPF - TQPPPM + ‘YPCCB 
+ XTRP$ 


S Simulation residual defined as zero 
throughout sample period 
S= SGNE (> YW —=CGMPE > YC --"YDIVE = YNFNC — YFA = YIVA 
=e tLOGS "-R CCAS Fe eENARESS == 4YMISC — XIDSileP—sxID$15 
+ MINT$12 + MID$13 + MDIV$12 - YGIPM - YGIF - YGIH 
- TCAGBE 


Personal income 


= YW + GMPF + YF + YNFNC + YRES + GTPOF + GTPUIBF 
+ GTPPM + XTRP$ + GTPINTF + GTPINTPM + YDIV11 
+ YFCCB + YMISC + XID$12 + XIDS15 —- MINT$12 - MID$13 


MDIV$12 + YMISCP 


Disposable personal income 


Vig Levee LO lOr ROP PM. = TRHPMPR<— -TROPMPR 


EREPRS— CREPE Coe RMVeEMe Roe LOPE — TOPPPM = TULRE 
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SLO YCR Retained corporate profits 


YCR? = FYC, = TCA’ =RYDALVE ay DINE ECC Be aeECAGEE 


feies TEAL YPDNWP Permanent disposable nonwage personal 
income 
YPDNWP = .25 [(J2Al.01 RHOR] )(J2AI(VKB) 

(1-.01 RVB12-.01 RVB13)1])+J4S(XID$12+XID$13 
+.,01156 J1L([KDO][PCDO1+I1KMV)1PCMV))1 
+.04624(J2Al(8.878 SHM+14.797 SHS) (PIRC) 1) 
+.01(RL-PCPICE) (J2A[ VLGB11+LGFTB-LGFTBNR 
+ABBCD+ABBCN+ANFCUR-DDGFB+LGFCSB! ) } 
-{.3981 TANW+TOPF+TOPPM+TRMVPMPR-TRSIGPR 


-(TPS/YWAS) (YNFNC) | 


Sake YKGP Capital gains, realized and accrued, on 
equities and bonds 
YKGP =o JT Di VKBiyCl—. OL RVBL2=. O1GRVB LS) i= (la. Ole RY bile 
=O) (RVBIS)il JUD i(PKLE) (KERB sieey LV A+ (CPI ME Gris 
-.05 J1IL(IKME) )+(PINRC)(INRC-.0O1 JILIKNRC])] 
+(J1DI(PLGI!])(J2AlLGBF+LGBPM-LGB12-LGB13] ) 
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Orel WSS Personal income tax collections withheld at 
source 


1Q54-4Q68 OLS 


TPS = 1.15517 JW(TAW) - .01428 (Q1I1JW(TAW)1!) 
(89.65) (oes) 
- .12669 (Q2(JW(TAW)1) 
(CLO 20" 
t JW(TAW) (Q1(JW(TAW) 1) (Q2tIW(TAW) 1) 
0 .667 
-1 F355 ea 
-2 10 10 
-3 16 ee 
-4 iO sete 
-5 1.0 


see = $9.23 RB2 = .982 cov = 8.04% dw = 2.30 


O22 LEO Personal income tax collections not withheld 
at source 


1Q54-4Q68 OLS 


TPO = .27166 (Q1IJW(TANW)]) + .81236 (Q2[JW(TANW)1) 
(46.30) (138.45) 


+ .27360 (Q3(JW(TANW)1) + .23478 (Q4[JW(TANW)1) 
(46.63) (40.01) 
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see = 9.99 RB2 = .994 cov = 6.15% dw = 1.32 


ooo TRY EM Provincial personal income tax collections 

2Q62-4Q68 OLS 
TPYPM = 1.09574 JWI(.01 RTPYFB1C) | YWAS1C+YNWASI1C 
(55.93) 

-(NTW1C) (ZEXYW1C)-(NTNWI1C) ( ZEXYNWIC) |] 
+(.01 RTPYFB2C) [ YWAS2C+YNWAS2C 
—(NTW2C ) ( ZEXYW2C )-(NTNW2C ) ( ZEXYNW2C) | 
+(.01 RTPYFB3C) | YWAS3C+YNWAS3C 
-(NTW3C ) ( ZEXYW3C )-(NTNWSC ) ( ZEXYNWSC ) |] 
+(.01 RTPYFB4C) [ YWAS4C+YNWAS4C 
—(NTWAC ) ( ZEXYWAC )-(NTNW4C ) ( ZEXYNWA4C ) |] 
Be (RN DAL Ace \s(6Y DR 115) (G0 bean DC.) a 


Kua 


JWl...] 


O «O01 (A535 eR EPYPXQO+~6G7 REPYPQ) 
cau -Oll.667 JI GCRTPYRXQ)4 2.555 JLUCRIFYPQ))) 


see = 24.15 RB2 = .966 cov = 10.64% dw = 2.49 
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Technical Relationships 


seas Federal personal income tax collections 


CE E= ->P S52 PO. eel eMeh 


TAW Personal income tax accruals on wage income 


TAW = [(.01 RTPYFB1C)(RTPSUR)+.01 RTPYF1C1 (1 YWAS1C 

-(NTW1C) ( ZEXYW1C) | 

+ [{(.01 RTPYFB2C)(RTPSUR)+.01 RTPYF2C! [ YWAS2C 
-(NTW2C) ( ZEXYW2C) | 

+ [{(.01 RTPYFB3C)(RTPSUR)+.01 RTPYF3C!] [YWAS3C 

-(NTW3C) ( ZEXYW3C) } 

+ {(.01 RTPYFB4C)(RTPSUR)+.01 RTPYF4C] [YWAS4C 
) 


- (NTW4C) ( ZEXYW4C) } 


wheres 


RTPSUR = .O1 (RTPYPXQ+RTPYPQ-RFAXQ-RFAQ ) 


TANW Personal income tax accruals on nonwage 
income 
TANW = [(.0Ol1 RTPYFB1C)(RTPSUR)+.01 RTPYF1C][1YNWAS1C 


-(NTNW1C) ( ZEXYNW1C) ] 
+ [(.01 RTPYFB2C)(RTPSUR)+.01 RTPYF2C] | YNWAS2C 
- (NTNW2C) ( ZEXYNW2C) | 

+ [(.01 RTPYFB3C)(RTPSUR)+.01 RTPYF3C] [YNWAS3C 
-(NTNW3C) ( ZEXYNW3C) | 

+ [(.01 RTPYFB4C)(RTPSUR)+.01 RTPYF4C] | YNWAS4C 
-(NTNW4C) ( ZEXYNW4C) | 

-(.01 RDC)(EYDIVA11)(YDIV11)(1+RTPSUR) 


where 


RTPSUR = 


YWAS 


YWAS 


+ .0045775( YW+GMPF-YWSLP-GWSF-GWPASPM-GWSSM ) (QTSTEP ) 


YNWAS 


YNWAS 
4+ 


+ 


NT1C 


NT1C 


NT2C 


NT2C 


NTSC 


NTSC 
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Tax returns filed 


L247 LT NETNOAPR) = 2.6669 


-O1(RTPYPXQ+RTPYPQ-RFAXQ-RFAQ ) 


Assessed wage income 


28399 ( YW+GMPF-YWSLP-GWSF-GWPASPM-GWSSM ) 


Assessed nonwage income 


~02986,(YP-GMPr-YW-YDiIViE1) 


(EYDIVA11)(YDIV11) 


Taxes returns t2led. 


(ENT1C) (NT) 


Taxsrevturnsed 1 bed. 


(ENT2C) (NT) 


Tax returns ?tived: 


(ENT3C) (NT) 


.00503153( YP-GMPF-YW-YDIV11) (QTSTEP) 


income class l 


income class 2 


income class 3 


YWAS1C 


YWAS1C 


YWAS2C 


YWAS2C 


YWAS3C 


YWAS3C 


YWAS4C 


YWAS4C 


YNWAS1C 


YNWAS1C 


YNWAS2C 


YNWAS2C 


YNWAS3C 


YNWAS3SC 
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Tax returns filed, 


NI v=+(NEECANEZCINT SC) 


Assessed wage 


(EYWAS1C) (YWAS) 


Assessed wage 


(EYWAS2C ) (YWAS) 


Assessed wage 


(EYWAS3C) (YWAS) 


Assessed wage 


income, 


income, 


income, 


income, 


income 


income 


income 


income 


YWAS - (YWAS1C+YWAS2C+YWASSC ) 


Assessed nonwage income, 


(EYNWAS1C) ( YNWAS) 


Assessed nonwage income, 


(EYNWAS2C) ( YNWAS) 


Assessed nonwage income, 


(EYNWAS3C) ( YNWAS) 


income class 4 


class 


class 


class 


class 


income class l 


income class 2 


income class 3 


YNWAS4C 


YNWAS4C 


NTW1C 


NTW1C = 


NTW2C 


NTW2C = 


NTW3SC 


NTWSC = 


NTW4C 


NTW4C = 


NTNW1C 


NTNW1C 


NTNW2C 


NTNW2C 
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Assessed nonwage income, income 


= YNWAS - (YNWAS1C+YNWAS2C+YNWASSC ) 


Wage earners tax returns filed, 


[ YWAS1C/ ( YWAS1C+YNWAS1C) 1(NT1C) 


Wage earners tax returns filed, 


[ YWAS2C/ ( YWAS2C+YNWAS2C) 1 (NT2C) 


Wage earners tax returns filed, 


[YWAS3C/ ( YWAS3C+YNWASS3C) 1 (NTSC) 


Wage earners tax returns filed, 


[ YWAS4C/(YWAS4C+YNWAS4C) ] (NT4C) 


class 4 


income 


income 


income 


income 


Nonwage earners tax returns filed, 


income class l 


NI LC = NIWLe 


Nonwage earners tax returns filed, 


income class 2 


Ni2C a NEW2C 


class 


class 


class 


class 


final 


9.28 NTNW3C Nonwage earners tax returns filed, 
income class 3 


NTNWS3C = NTSC - NTWSC 


BS) NTNW4C Nonwage earners tax returns filed, 


income class 4 


NTNW4C NT4C —- NTW4C 


9.30 TRHPMPR Hospital and medical care insurance premiums 


1Q60-4Q69 OLS-HL 


TRHPMPR = .09292 [QC1(JWI(ERTPHPM)(NL)1) } 


(4.99) 
- .000789 [QC2(JWI(ERTPHPM)(NL)1)1 
(.04) 
- .10785 [QC3(JWI(ERTPHPM)(NL)1)1 
(6.43) 
+ 1.10326 JWI (ERTPHPM)(NL)] + .81714 JWI (ERMEDPM) (NL) } 
(ABA 22) (17.359) 
t JW (ERTPHPM ) (NL) 1 JWI (ERMEDPM ) (NL) 1 
O .667 .667 
-1 Sos SoS 


72 
Orr TRMVPMPR Motor vehicle licences and permits, persons 
1Q52-4Q68 OLS 
TRMVPMPR = .18554 (UKRMVNC ) (ERTPMVPM ) 


(54.84) 


+ .29662 (QC1I(UKRMVNC) (ERTPMVPM) | ) 
(50.61) 


- .01499 (QC2I (UKRMVNC ) (ERTPMVPM) 1) 
(2.56) 


- .13546 (QC3I(UKRMVNC)(ERTPMVPM) | ) 
(se5 907) 


see = 2.65 RB2 = .979 cov = 16.15% dw = 1.58 


Technical Relationship 


9.52 UKRMVNC Stock of noncommercial registered motor 
vehiches k( million) vehicles ) 


UKRMVNC = 1.3191 + .00055667 KMV + .0012780(KMV) (NU/NL) 


OOO TCA Corporation income tax accruals 
1Q53-4Q68 OLS 


TCA = 1.01549 (.01 RTCA)(YCT) + TCAPLMT - EDTCA 
(3ib 91) 


see = 11.94 RBZ. — 2992 COV = 2.64% dw = 1.52 


Ngeray 


TCAF 


TCAF 


SQ = 


TCAPM 


TCAPM 
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Taxable corporate profits 


1Q55-4Q68 OLS 


108.43 + .78556 (YC-YPCCB-TCAPLMT) 
(2. 15)\) icon 


.86722 (YC-YPCCB-TCAPLMT)(.01 RNU) 
(2452) 

.00173 (YC-YPCCB-TCAPLMT ) (QTIME) 
2-09) 

66351 ECCA63A - .19926 ECCAG66R 
(8.03) (1.66) 


50.92 RB2 = .983 cov = 3.14% dw = 1.90 


Federal corporation income tax accruals 


1Q53-4Q68 OLS-HL 


= 1.02169 (.01 RTCAF)(YCT) - EDTCA 


(1755) 


7.56 RB2 = .984 car = .952 dw = 2.13 


Technical Relationship 


Provincial corporation income tax accruals 


= TCA - TCAF 


10.1 


10.2 
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Sector 10. Indirect Taxes and Other Government Revenue 


ALESIS 


TISF = 


4 


Manufacturers sales tax 
1Q55-4Q68 OLS 
59372 (.01 RTISFS)[(CNDSD) (PCNDSD)+(CMV) (PCMV ) 
(69.48) 


+(CDO)(PCDO) ] 


.46696 ([.46 RTISFR1[(INRC) (PINRC) 
(13.48) | 


+( INRCGF+INRCGPM+INRCSM) (PINRCG)+(IH)(PIH)1/ 
[100+.46 RTISFR]+(.54 RTISFR]((IRC)(PIRC)1/ 
[100+.54 RTISFR1+[.88(.01 RTISFME) 

+.12(.01 RTISFS)1[(IME)(PIME)+( IMEGF+IMEGPM) 


(PIMEG) 1) 


see = 20.40 RB2 = .974 cov = 6.24% dw = 1.77 


PECUSE 


TICUSF 


Customs duties 
1055-4Q68 OLS 
= - 11.3488 + .11471 [MG$-(QDCARS ) (MMV12) (PMMV12) | 


(124) Giceets 


.0004097 (QC1IMG$-(QDCARS) (MMV12) (PMMV12) 1) 
(.50) 


0016753 (QC2IMG$-(QDCARS ) (MMV12) (PMMV12)1) 
(2:57 } 


.0003173 (QC3IMG$-(QDCARS) (MMV12) (PMMV12) 1) 
(.52) 


.006029 (QDKEN) (MG$-(QDCARS) (MMV12) (PMMV12) | 
(5.15) 


0003397 (QTIME) [MG$-(QDCARS) (MMV12) (PMMV12) | 
(4.46) 


.38416 (QDXINC)(XMV12) + .97596 (ESUR) (MG$) 
(Asa) (ae ia) 
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wheres 


MG$ 


M$12 + M$13 - MINT$12 - MDIV$12 - MTR$12 - MFS$12 
- MOS$12 - MID$13 - MTR$13 - MFS$13 - MOS$13 


see = 4.38 RB2 = .976 COV = 2.95% dw = 1.43 


TIEXF Excise taxes and duties (excluding 


manufacturers sales tax) 


1Q55-4Q68 OLS 


TIEXF = 48.981 + .02567 (QDTIEXF) (CMV) (PCMV) 
(7-47.08 ul 2550) 


= 


.02776 [(CNDSD) (PCNDSD)+(CDO)(PCDO) 1 
(20.43) 


see = 8.06 RB2 = .926 Cov = 4.92% dw = 1.83 


ARI ESR edd Retail sales tax 
1Q53-4068 OLS 
DISEM = a 4072417 Aa... RIMSPM/ (sla. Ol" KELSPM es 


(126.33) 
[JW( (CNDSD] [PCNDSD1+ICMV] [PCMV1+I[CDO1{PCDO!)1) 


t IWC LCNDSD...1) 1 
0 667 
=u 2555 


see = 10.59 RB2 = .990 cov = 8.20% dw = 2.19 
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10.5 TIGASPM Gasoline tax 
1Q59-4Q68 OLS 
TIGASPM = 1.00179 [(ERGAS) (EGAS ) (UKRMVNC ) 


(115/82) 
+(ERDO) (EDO) (.00009392 KME) |] 


see = 8.40 RB2 = -.969 cov = 5.72% dw = 2.11 


1O..6 TIMVPM Motor vehicle licences and permits, 
business 


1Q52-4Q68 OLS 
TIMVPM = .276097 (00009392 KME ) (ERTIMVPM)]) 


(40.59) 


+ .386610 (QC1I(.00009392 KME) (ERTIMVPM) } ) 
(52228) 


+ .018301 (QC2I(.00009392 KME) (ERTIMVPM) ! ) 
(55) 


- .190882 (QC3I(.00009392 KME) (ERTIMVPM) ] ) 
(16.29) 


see = 5.48 RB2) = «.952 cov = 21.68% dw = 1.51 


TE 
Ore 7, TWF Non-resident withholding tax 
1Q61-4Q68 OLS 


TWF = - 10.335 + .20191 (MINT$12+MDIV$12+MID$13) 
(2520) |) 80108795) 


- .00453 [QC1(MINT$12+MDIV$12+MID$13) ] 
(sn) 


+ .03207 [QC2(MINT$12+MDIV$12+MID$13) ] 
(5 2Lb) 


- ,02284 [QC3(MINT$12+MDIV$12+MID$13) | 
(3.39) 


see = 4.82 RB2 = .893 cov = 11.83% dw = 1.40 


Technical Relationship 


107.8 TILGS Indirect taxes less subsidies 


TILGS = TISF + TICUSF + *TIEXF \+ \TISPM (+ “TIGASPM 
TeLIMVPM + TLOr + TLOPM — GSUBSF — GSUBSPM 


Pte 


11.2 
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Sector ll. Transfers to Persons 


TUIRF Unemployment Insurance Fund revenue 
1Q60-4Q68 OLS 
TUIRE = 1.15034 [QC1(NEMPS)) —"“1.57257 (@C2(NEMPS)) 


(7.78) (1.00) 


+ .09253 [QC3(NEMPS)1] + 19.7740 NEMPS 
(267) (236.91) 


+ 5.11389 (NEMPS)[J1L(QDUIF) } 
(ro7 04) 


see = 1.95 RB2 = .974 cov = 2.46% oh re Pare ES) 


GTPUIBF Unemployment insurance benefits 
1Q60-4Q68 OLS 
GTPUIBE*=—~.52977 ©(QCHI CBRUIB) (NCL) ) 


(7507) 


+ 2.50966 (QC2I(ERUIB)(NCL)1) 
(25.47) 


- .66232 (QC3I(ERUIB)(NCL)1) 
(4.84) 


+ 7.54519 (ERUIB) (NCL) 
(le Teles) 


- .57772 (ERUIB) (NCL) (QDUIF) 
(2.64) 


SC@P = Foa/o RB2 = .995 cov = 5.81% dw = 1.18 


eg 


AE ee} NINS Enrollment in the Unemployment Insurance 
Fund 


1Q60-4Q68 OLS-HL 


NINS = .006778 [QC1(NE-NEUPF-NEUPB-NFP) ] 


(1.05) 

+ .00326 [QC2(NE-NEUPF-NEUPB-NFP) | 
(.49) 

- .015216 [QC3(NE-NEUPF-NEUPB-NEP) } 
(2.06) 

+ .810690 (NE-NEUPF-NEUPB-NFP ) 
(12808) 

- .001571 (NE-NEUPF-NEUPB-NFP) (QTIME) 
(1.82) 

+ .048135 (NE-NEUPF-NEUPB-NFP) (QDUIF) 
(6.16) 

+ .044299 [QC1(NU)] - .165528 [QC2(NU)} 
(.26) Gince) 


+ .089613 [QC3(NU)1 + 1.2729 NU + .06490 QDNINS 
(742) i550.) (922) 


see = .0443 RB2 = ..9'75 car = .884 dw = 1.93 


bbe Ly NCL Claimants on the Unemployment Insurance Fund 


1Q60-4Q68 OLS 


NCL = - .61360 + .24623 NINS - .01150 (NINS)(QDUIF) 
(4,89) eeu 5.5 1s) eo on) 
- .001246 (NINS)(QTIME) + .31833 [QC1(NU)] 
(4.83) (13.63) 
- .05357 [QC2(NU)] - .34011 [QC3(NU)1 + .68297 NU 
(3.52) (13.55) (8.96) 


see = .O169 BB2.= .991 cov = 4.235% dw = 2.27 


80 
Livs5 GTPINTF Interest on the federal public debt 
1Q56-4Q68 OLS 
GTPINTF = .995461 [.0025(J2AI[(EACR) (LGBF) | 
(19 E301) 


+J2Al (EACRCSB) (LGFCSB) | 
+(RS)(J2A(LGFTB) 1) 1 


04650 (QC1){[.0025(J2AI (EACR) (LGBF) | 
(5.09) 


+J2Al(EACRCSB) (LGFCSB) ] 
(RS ge A( Le RTB yy 


+ 


.04685 (QC2)1.0025(J2AI(EACR) (LGBF) |} 
(5.15) 


+J2Al (EACRCSB) (LGFCSB) | 
+(RS){J2A(LGFTB) 1) 1} 


+ .03079 (QC3)1.0025(J2AI (EACR)(LGBF) | 
(504) 


+J2Al(EACRCSB) (LGFCSB) ] 
+(RS){J2A(LGFTB) 1) | 


+ EIFDMIS 


see = orlan RB2 = -981 COV = 53-92% dw = iLatsies) 


Technical Relationship 


IMD ls NEMPS Employed contributors to the Unemployment 
Insurance Fund 


NEMPS = NINS - NCL 
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bee NGPAF Federal employment in public administration 
and defence 


1Q57-4Q68 OLS 
LOO[INGPAF/NPOPT!] = 1.87145 


(11.995 


- .01528 (QC1[J1L(1001NGPAF/NPOPT! ) 1) 
(en27) 


+ .01362 (QC2[J1L(1001NGPAF/NPOPT] ) 1) 
(2.06) 


+ .02161 (QC3[J1L(1001NGPAF/NPOPT] ) 1) 
(5553) 


+ JW{.001 YP/PCPI} 
+ JWI (WQGPAF+(GWSF/NGPAF) )/(1297.1399 PGCNWG) | 
+ JW(.O1 RNU) + JW(NPOPT) 


t JWl.001 YP/PCPI) JWI (WQGPAF...)1 
0 O03 72m s (8% 75) =P238110 57-60) 
-1 .00682 (8.73) -.13394 (7.80) 
-2 500950 2H-(eli75 | -.05953 (7.80) 
-3 Sod 116 wenn tS .7.5)) -.01488 (7.80) 
-4 OL2AONE GE 75)) 

-5 HO1 Ss Oeteu 8.755) 

-6 O13 0Seeeul 8-750) 

-7 Ol240°° 9 8.475) 

-8 -O1116 (8.75) 

-9 00930 (8275) 

-10 .00682 (8.73) 

il OORT2 3 Sh 7 snaen OA leODt 

Sum W =  .11282 ZC2 =. 44646 Z2 
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t JW(.01 RNU) JW(NPOPT ) 

O *25AG0, (2.62) -.00109 (7.25) 
-1 -19750mnn (2.62) -.00206 (7.25) 
-2 SlG50s = 02.62) =00295 a te o 5.) 
-3 sUS215: + (262)) -.00369 (7.25) 
-4 510440!) Gene2n =2004350) 1(7.25) 
-5 507993 (2062) -.00489 (7.25) 
-6 3058758) (2e62 |) -.00532 (7.25) 
-7 04078. giG2s.628) -.00565 (7.25) 
-8 Meee, Whe 22) -.00587 (7.25) 
-9 O14E8) Mal 2262) -.00598 (7.25) 
-10 .00653 (2.62) -.00598 (7.25) 
-11 -OOD6S: Mien 6ep =H O058701) (7 225)) 
-12 -.00565 (7.25) 
-13 =4.0053 20ua (7.25) 
-14 -.00489 (7.25) 
-15 -.00435 (7.25) 
-16 = 003 69eg8 Ki7 25) 
-17 -.00293 (7.25) 
-18 -.00206 (7.25) 
-19 hereaw = .OO0T 0918 fi(7). 25) 

Sum W = 1.06032 Te. =.08366 Zee 


seel = 0255 RB2 = .751 COV = 2.58% dw = 1.75 


WQGPAF Quarterly wage rate in federal public 
administration and defence 


1Q57-4Q68 OLS-HL 
1ln(WQGPAF+ERPAF) = - .49931 + .001177 [QCl(1n WQAXF) ] 


(20:73) (i 903) 


- .002384 [QC2(1n WQAXF) | 
(15875) 


- .000871 [QC3(1n WQAXF) ] 
(.68) 


+ JW(1n WQAXF) + JW(1n WQAXF/RNU) 


wheres: 
WQAXF = [YW-YWSLP-GWSF-GWPASPM-GWSSM-NGPAF (WQGPAF+ERPAF ) ] / 
( NE-NEUPB-NEUPF-NGPAF ) 
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i JW(1n WQAXF) JW(1n WQAXF/RNU) 

0 133910 tides) .00638 (3.23 

-1 -25965 (14.23) sidibilaly, © A) 

-2 ~U907.6 mat 14233) HOUASE) (3-25) 

-3 MSO AE Lifes os ) SOU595 (5425) 

-4 08478 (14.23) HOI 95), (S426 | 

-5 NOA7TES = (Hb4os) BOS 6 Pay l(30235) 

-6 {02120 (14523) SOLENT A325 ) 

=7. _.00530 (14.23) SOOSE ne) 
Sum W = 1.08097 Z2 .09570 702 


see = .0419 RB2 = .985 car = .435 dwit= 71.7 7 


GCNWF Federal current nonwage expenditure 
1Q58-4Q68 OLS 
(GCNWF-CCAGF$)/PGCNWG = 64.344 + 77.307 QCl 


(.46) (12563) 


3150.7 LGN@C2.— 457.959 tOCa + JWUYE/ECET ) 
(4.41) (4.61) 


+ JW11297.1399 PGCNWG/ (WQGPAF+(GWSF/NGPAF) ) 1 
+ JWIJ4A(.01 RNU)] + JW(PCPICE) - 12.337 QTIME 


(4.90) 
t JW(¥P/PCPI) JW{1297.1399...1 
0 5042990 064-14) - 73.0478 (1.88) 
-1 502985 (4.11) - 41.0894 (1.88) 
-2 ¥OTO11 “(4 2718) - 18.2620 (1.88) 
-3 SOLOT75) © (41 a0) - 4.5655 (1.88) 
-4 BO0478 [i4ai) 
-5 sOOT1L9  (8e.1)) OEShe. So)» 
Sum W =  .10866 ee =136.9647 Z2 
ib JW{J4A(.01 RNU)1 JW(PCPICE) 
O 946.046 (3.76) -16.3504 (2.69) 
-1 552.151) 1a5 576) 89.1971 (2.69) 
-2 25655124 Wel Sa76) - 4.0876 (2.69) 
<5 E595128 (Oa 976) SRI.0219 (2469) 
Sum W = 1773.837 Z2 =30.6569 Z2 


see = 17.74 RB2 = .896 cov = 7.44% dw = 2.54 
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12.4 INRCGF Federal investment in non-residential 
construction 


1Q59-4Q68 OLS 
[INRCGF-.0Ol1 J1L(KNRCGF)1/NPOP = 102.24026 


(Sista) 


- ,34601 [QCl1(J1LI(INRCGF-.01 J1L(KNRCGF])/NPOP})} 
(3.36) 


- ,06023 [QC2(J1LI(INRCGF-.O1 J1LIKNRCGF!)/NPOP!)! 
(.29) 


+ .32024 [QC3(J1LI(INRCGF-.01 J1LIKNRCGF])/NPOP])} 
Ge75)) 


+ JW(YP/({PCPI]{NPOP])] + JW(NPOP) + JW[J1D(NPOP) | 
+ JWIJ4A(RNU)/J12A(RNU)] + JW((J1L(KNRCGF]! )/NPOP] 


t JWIYP/(...)1 JW(NPOP) 
O So1s60 - “(6 220) =1.0179" "(6in24") 
-1 01563 (6.20) - ,85533 (6.24) 
-2 01292 (6.20) - .70688 (6.24) 
-3 .01046 (6.20) =.57257 1B fe.24) 
-4 0082700 (6.20) - .45240 (6.24) 
-5 .00633 (6.20) - .34637 (6.24) 
-6 .00465 (6.20) - ,25448 (6.24) 
-7 005250 taeieo,) 2H. 1767261 146.24) 
-8 .00207 (6.20) =weslLS Om seed 
-9 OOPS ~ 9 86.20) - .06362 (6.24) 
-10 .00052 (6.20) - .02828 (6.24) 
=11 00013 (6.20) -_.00707 (6.24) 

Sum W =  .08396 Z2 =4.59472 Z2 
t JW{J1D(NPOP) 1 JWI J4A(RNU)...1 
0 = 17.80847 ((1.39) 3.55375 B4.10) 
-1 - 22.88236 (2.28) 2.70553 + (4.10) 
-2 - 26.76390 (3.22) 1.987735 Wl 4eqho) 
-3 - 29.45309 (3.89) 12580357 (4,10) 
-4 =n50 794993 "45130 £88544) © (-4510)) 
-5 - 31.25441 (4.05) FA9695 ane 41 0) 
-6 - 30.36655 (3.87) .22086 (4.10) 
-7 - 28.28634 (3.68) 505521, Ol 4.10) 
-8 2525701377 [oui SeoL) 
-9 - 20.54885 (3.36) 
-10 &.14789159 (otus.c4) 
-11 SebeO4107 UP eGo. 14) 


Sum W = -286.26123 Z1Z2 11.26382 Z2 
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t JWI (J1LIKNRCGF) ) /NPOP) 
O —=.07600 (2.98) 
or eee O) sl blens: (2.98) 
=2 =.04864 (2.93) 
5 =,05 724 (2598) 
—4 = OZiLoo (2.98) 
ais: =sOLIOO (2.98) 
=6 =.01216 (2298) 
maf -.00684 (2.93) 
5) -.00304 (2.98) 
-9 -.00076 (2.98) 
Sum W = oe PAS PN SIO) Le 


see = .5353 RB2 = .794 dw = 1.48 


Technical Relationship 


KNRCGF Stock of federal non-residential 
construction 


KNRCGF = .99 J1IL(KNRCGF) + INRCGF 
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Lore dk NGPAPM Provincial-municipal employment in public 
administration 
1Q58-4Q68 OLS 
NGPAPM = .06902 - .03743 (QC1IJ1L(NGPAPM ) ! ) 
(3.29) CSir1) 


+ .02244 (QC2IJ1L(NGPAPM) 1) 
(4.75) 


+ .03722 (QC3[J1L(NGPAPM)]) + JW(.001 YP/PCPI) 
(8.33) 


+ JWI (WQGPAPM+(GWPASPM/NGPAPM) )/921.23014 PGCNWG|] 


+ JW(RL) + JWI (RABEL-RABELD ) /RABEL] 
+ .05481 J2Al(YTOTPM+GBCPPPM) /(YTOTPM-GBALPM+GALPM) | 
(2.359) 
t JW(.001 YP/PCPI) JWI (WQGPAPM...1 
O ~00632 C2 9r.0'7-) =O GOO (15n-79)) 
=A ~OOSSL (2952.0:7 ) -.03403 (i509) 
oe ~-00439 (2907) = .,OT5i12 (ee Sic 93) 
= ~O0SS5 (29.07 ) =~ OOS 1G (15.79) 
-4 -00281 (29507 ) 
= sOO2ZTS (29507.) 
=6 -00158 (29.07) 
=f, ~OO11LO C29079) 
is. 00070 (29707) 
=9 ~-00039 (29.07)) 
a) -00018 (29507) 
sah MOO | IO 
Sum W = sOZSoe Z2 = edliboao Le 
t JW(RL) JWI (RABEL...) ] 
O = VOLAS (1:70) sOLZS5 (3.56) 
Ak =. QO099 (15 -7-0)) -O00891 53.356) 
ee = .00065 (00) ~00570 5.56) 
=3 = OOS5 (1.70) 20052 1 5.356) 
-4 = ,00016 (1.70) ~00143 5.36 ) 
=5 =,00004, §9 (1.70) 200056 . (3.36) 
Sum W = =3003.59 L2 -03243 L2 
see = .0037 RBZ = .99.) COV A= il. 7s dw = 1.45 


13.2 


SA 


WQGPAPM Quarterly wage rate in provincial-municipal 
public administration 


1Q57-4Q68 OLS-HL 
ln WQGPAPM = 1.55125 - .000563 [QC1(1n WQAXPM) | 


(S01) (.52) 


- .002559 [QC2(1n WQAXPM)] - .000196 [QC3(1n WQAXPM) | 
(2.40) (-218)) 


+ JW(1n WQAXPM) + JW[1n WQAXPM/RNU] 


wheres 
WQAXPM = [YW-YWSLP-GWSF-GWPASPM-GWSSM 
-—(WQGPAPM ) (NGPAPM)+(ERPAF) (NGPAF) 1] / 
(NE-NEUPB-NEUPF-NGPAPM ) 
t JW(1n WQAXPM) JWlin WQAXPM/RNU] 
O ilk faicet?) (i470: ~00282 (3.02) 
= - 14418 (11.70) -CO5LS (3.02) 
=—2 pal LAGS I} (117.0) ~-00706 (3.02) 
aa ~-09652 (11 .:70) -00847 (3.02) 
—4 sO 6co CLE S70-) -00941 (3.02) 
=5 ©-05839 (Leen 70-) -00988 (3.02) 
=6 -04290 CP :7 0%) -00988 (3.027) 
sae A ~02979 CLA: #70 ) -00941 (3.02) 
ae 201907 (Pree. ©.) ~-00847 (S02) 
=9 “L072 CULO) -O00706 (3.02) 
sl K@) ~00477 (Glee Ae!) -00518 Co O2)) 
Silat 200119 (11.70) 200282 (3.02) 
Sum W = 77454 Le -08567 ZGe 


see = .03554 RB2 = .989 car = .464 dw = 1.77 
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NIS Employment in elementary and secondary 
Schoous: under mMuntcapalyconcrod 


1Q57-4Q68 OLS 
NIS/NPOPS! =. 03522757 00013356 QCl, = 0004556) (0C2 


(11 2910) eee cos) (2.93) 


- .0002795 QC3 + JW(.001 YP/I(PCPI)(NPOP)!) 
(2. 573)) 


+ 073521 JAATOOINIGTGMPANPOPS Ia 2JWi(-..O0 Ven) 
(5). 76!) 


+ JW(.001 NPOPS) + JWIJ1D(NPOPS) | 


t MOON ESIGN JW(.01 RL) 

0 S00042 eum 5)) -.00213 (2.39) 
-1 00077 Mies oEN =sO0S7 Summ (2.59) 
-2 00105 mee. 55) =5004791 7) (2059) 
-3 .00126 (2.55) -.00532 (2.39) 
-4 .00140 (2.55) -.00532 (2.39) 
-5 .00147 (2.55) -.00479 (2.39) 
-6 .00147 (2.55) -.00373 (2.39) 
-7 SO0r40, (2. 455)) =s00205 (2-59) 
-8 00126 (2.55) 

-9 .00105 (2.55) 
-10 H@GOR”, (2/9559) 
iti M00042 “(2355)). 11 | « 2oRbin 
Sum W =  .01277 ZC2 =.03193 ZC2 

t JW(.001 NPOPS) JW{J1D(NPOPS) J 

0 e141 5. | al eA3:) -,00955 (2.51) 
-1 -.08750 (1.43) ~.00875 (2.51) 
-2 =207232 ) oil. 43) -.00796 (2.51) 
-3 -.05858 (1.43) -.00716 (2.51) 
-4 -.04628 (1.43) -.00636 (2.51) 
-5 -.03543 (1.43) -.00557 (2.51) 
-6 -.02603 (1.43) -.00477 (2.51) 
-7 -.01808 (1.43) -.00398 (2.51) 
-8 =,01157 90 (1.45) -,00318 (2.51) 
-9 -.,00651 (1.43) -.00239 (2.51) 
-10 -.,00289 (1.43) -.00159 (2.51) 
=i =.00072 | (1.43) =.00080 (2.51) 

Sum W = -.47005 Z2 =.06205 Al 


see = .00023 RB2'= 2989 COV = .58% dw = 1.02 


13.4 


39 


GCNWPM Provincial-municipal current nonwage 
expenditure 
1Q59-4Q68 OLS 
(GCNWPM-CCAGPM$-EMEDPAY)/PGCNWG = 184.870 
(2.06) 
= Loe Oleg Cle oe Ou omg Wess talo. 07.0, OCS 
(2.44) (2.60) (ie-G:9)) 
+ 34.234 [QC1(QDSEAS)1] + 5.0493 [QC2(QDSEAS ) ] 
(3.45) (ee ol) 
- 24.744 [QC3(QDSEAS ) ] 
G2.,00)) 
Te UIM (NESE CPT iti J4Aal (YTOLTPM+GBCPPREM )/ 
(YTOTPM-GBALPM+GALPM) ]-.86506] 
+ JW[921.23014 PGCNWG/ (WQGPAPM-+ (GWPASPM/NGPAPM) ) ] 
+ 62.121 QDCENT 
GGrsk-7) 
t (JW(YP/PCPI) It...) JW(921.25014... | 
O -00238 (4.20) =51R 5293 (1.29) 
sel -00357 (4.20) -28.9849 (ec9") 
ees -00357 (4.20) ~leveooce LG Sy, 
~S 200238 (4.20) _7_5+2206 (1.29) 
Sum W - 01189 ZC2 —96. G65 Z2 
see = 17.71 RB2 = .827 cov = 8.63% dw = 1.69 
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PSO INRCGPM Provincial-municipal investment in 
construction (excluding schools) 


1Q60-4Q68 OLS 
INRCGPM = - 920.013 - .24116 (QC1IJ1L(INRCGPM) 1) 


(2.19) (19.56) 


- .07065 (QC2IJ1L( INRCGPM) }) 
(oe72) 


+ .27406 (QC3IJ1L(INRCGPM) 1) 
f20%2)) 


+ JW(J1D( (YGNE/PGNE)-IRC-INRC-INRCSM-INRCGF-INRCGPM) 1 
+ JW[IRC+INRC+INRCSM+INRCGF] 
+ JW({(YTOTPM+GBCPPPM) / ( YTOTPM-GBALPM+GALPM) ] / 
J8Al (YTOTPM+GBCPPPM ) / ( YTOTPM-GBALPM+GALPM) ] ) 
- 128.211 [(RL-PCPICE)/J8A(RL-PCPICE) } 


(3.40) 
t SE IUD (aera TWULRC adh 
O .01168 (2.78) “ObT9S 6 e( 55) 
-1 POP TAIN 9 (2078)) SONS 0796 (5.13) 
-2 .02920 (2.78) 012450 (Sats) 
-3 hOs5065™ (2078) SOLOOSus (S415) 
-4 ,03893 (2.78) -0079%), (5.135) 
-5 104087 ~ (2.78) HOOGCLON. (Sei3) 
-6 040877 (2278) 00448. Ui (5. 13) 
-7 SOSS9 5g ce7G)) FOOSd 1 Co elon 
-8 035503 (2.78) OO LOGHE Sal) 
-9 FO29200m 2a78)) ,OODLe ba Seka) 
-10 O2N4Iem (247.51) 00050 88 (5513) 
=i -01168 (2.78) EOOOLS AM Sina) 
Sum W = .35423 702 .08094 Fie 


135.6 


see = l 


INRCSM 


INRCSM 


eh 


38.0384 (2.68) 
69.7370 (2.68) 
95.0960 (2.68) 
1141152 Melee) 


126.7946 (2.68) 
133,.15449 Male 68") 
TSS sates 0( 268) 
126.7946 (2.68) 
Tio see eres } 
95.0960 (2.68) 
69.7370 (2.68) 
___ 38.0384 (2.68) 
= eS 5 186 11 ZC2 


Oo RB2 = .967 COV = 4.53% dw = 1.90 


Municipal investment in school construction 
1Q58-4Q68 OLS 
- “Ole LUCKNRCSM) t= i=7 5:79 J60 


(5.53) 


-53128 (QC1{J1L(INRCSM-.O1 J1LIKNRCSM]) 1) 
(8.34) 


-19044 (QC2IJ1L(INRCSM-.01 J1LIKNRCSM])1) 
(2.68) 


-38352 (QC3[J1L(INRCSM-.O1 J1LIKNRCSM])1) 
(6e12) 


JW(YP/PCPI) + JW(NPOPS) + JWIGTGMP/J12A(GTGMP) | 
JW(J1L(KNRCSM) | 


JW(¥P/PCPI) JW(NPOPS ) 
.00086 (1.88) 20.1368 (3.73) 
.00158 (1.88) 16.9205 (3.73) 
LOO2 16 weet 68) PS5A9859. 5.75) 
.00259 (1.88) iiee5269) . (5.75) 
.00288 (1.88) 602078 5.73) 
.00302 (1.88) 6.8521 (3.73) 
POOSO2. (1.88) 5.0342 §(3.73) 
.00288 (1.88) 3.4960 (3.73) 
.00259 (1.88) SPST. 8 575.) 
00216 (1.88) 1.2586 (3.73) 
.00158 (1.88) 5594 (3.73) 
BOODEO Male soye yp ocnmesl SOB. (5075) 

= 02617 ZC2 90.8952 72 
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t JW(GTGMP/J12A(GTGMP) J JW{J1L(KNRCSM) 1 
0 M7042 | a(0.c07) -.03062 (2.29) 
-1 31.6490 (4.09) -.02344 (2.29) 
-2 50.1690 (5.34) 01722 (2829) 
-3 56.2641 (5.42) -.01196 (2.29) 
-4 AG 9343— (805.155) -.00766 (2.29) 
-5 Sit 7960 eel ae ) -.00431 (2.29) 
-6 -.00191 (2.29) 
-7 Pater ty: -.00048 (2.29) 
Sum W = 219.9002 HANA =.09760 Ze 


see = 10.35 RB2 = .889 dw = 1.65 


Technical Relationships 


ees WEOLEM Total provincial-municipal revenue 
(national accounts basis) 


YIOTRM = "TRYPM TORRE Me = LOREM Ss rel C ARM i eb MiVle bimetallic ret! 
+ DIGASEM =] TIORM Er RHP PR eR VEMP Ree eis Oo ie 
+ YGIPM + CCAGPM$S + GTGPMF 


IRS igs te) KNRCSM Stock of elementary and secondary schools 


KNRCSM = .99 J1L(KNRCSM) + INRCSM 
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Atl TCCF Federal corporation income tax collections 
1Q54-4Q68 OLS 


TCCF = .976354 (Q1)I(.25(QDTCCF1+QDTCCF2+QDTCCF4+QDTCCF5 ) 
(49.86) 


+.2727 QDTCCF3+.40 QDTCCF6) ( JOWITCAF] ) 
+(QDTCCF7)(.10 JOWITCAF1+.1667 J5WITCAF]) 
+(QDTCCF8)(.0833 JOWITCAF]+.1667 J5WITCAF] )! 


+ .992778 (Q2)((QDTCCF1)(.667 J6WITCAF]-.667 J3WITCCF] 
(59.55) 


-.0833 J1OWITCAF] )+(QDTCCF2) ( J6WITCAF] 
-J3W(TCCF)-.1667 J1OWITCAF]) + (QDTCCF3) 
(1.0833 JOWITCAF]-J4WITCCF]) + (QDTCCF4) 
(1.0833 JOWITCAF]-J4WITCCF] 

-.0833 JIOWITCAF]) + (QDTCCFS5) (J6WITCAF] 
-JAWITCCF] -.0833 J1OWITCAF]) + (QDTCCF6) 
(1.30 J6WITCAF] -J4WITCCF]) + (QDTCCF7) 
(1.25 JO6WITCAF] -JA4WITCCFI+J1LI(TCCF! 

-.40 J1OWITCAF]) + (QDTCCF8)(1.25 J6WITCAF] 
-JAWITCCF] +J1L(TCCF]-.50 J1OWITCAF!) 1 


+ .975743 (Q3)I[(QDTCCF1)(1.1667 J7WITCAF1-J4WITCCF] 
(53.72)) 


-.1667 J11WITCAF!]) + (.2727 QDTCCF2 
+.25(QDTCCF3+QDTCCF4+QDTCCF7+QDTCCF8) 
+.40 QDTCCF5+.30 QDTCCF6)(J7WITCAF! ) 1 
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+ .94091 (Q4)I(.25( QDTCCF1+QDTCCF3+QDTCCF4+QDTCCF7 
(47.72) 


+QDTCCF8)+.2727 QDTCCF2+.20 QDTCCFS5 
+.30 QDTCCF6) (J8WITCAF! ) | 
- 114.17 QDTCCF9 
(7.15) 


t JSW J4W JOW J6W J7W J8W JOW JIOW J11W 


oi] 1S) 
te 17.0 


a 
(Ve) () 


see = 25.95 RB2 = .897 COV = 7.34% dw = 1.33 


PLGF1C Ratio of market value to book value of 
Government of Canada direct market 
issues, maturity class l 


1Q55-4Q68  OLS-HL 
PLGF1C = 1.02920 [(1+.01 RS/2)**(-2 EATMI1C) 
(443.1) 


+(EACR1C/RS)(1-[1+.01 RS/2!] 
**[-2 EATM1C])] 
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14.3 PLGF2C Ratio of market value to book value of 
Government of Canada direct market 
issues, maturity class 2 


1Q55-4Q68 OLS-HL 


PLGF2C = 1.02466 [(1+.01 RMS/2)**(-2 EATM2C) 
(495.1) 
+(EACR2C/RMS)(1-[1+.01 RMS/2] 


**[-2 EATM2C])1 


see = .00999 RBZ = =. 9535 car = .344 dwe= 1. 9:7 


14.4 PLGF3C Ratio of market value to book value of 
Government of Canada direct market 
issues, maturity class 3 


1Q55-4Q68  OLS-HL 
PLGF3C = 1.02451 [(1+.01 RML/2)**(-2 EATM3C) 
(359.01) 


+(EACR3C/RML)(1-{1+.01 RML/2!] 
**(-2 EATM3C]) 1 
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a5 PLGF4C Ratio of market value to book value of 
Government of Canada direct market 
issues, maturity class 4 


1955-4968  OLS-HL 
PLGF4C = 1.02709 [(1+.01 RL/2)**(-2 EATM4C) 
(231.65) 


+(EACR4C/RL)(1-([1+.01 RL/2] 
**(-2 EATM4C]) 1 


see = ,01565 RB2 = .946 car = .486 dw = 1.98 


Technical Relationships 


14.6 GBALF Federal national accounts balance 
(- elie esr plus?) 
GBALF = TPYF + TOPF + TCPPF + TUIRF + TCAF + TWF + TISF 
+ TIEXF + TICUSF + TIOF + TRFPR + YGIF + CCAGF$ 
- (NGPAF)(WQGPAF) - GWIF - GWSF - GCNWF - GMPF 
—- GIPUIBF = CTPOF = GIPINTIF — GINRE — GSUBSE 
- GASSTF - GTGPMF - (INRCGF)(PINRCG) - (IMEGF) (PIMEG) 
= TIGs 


14.7 GBALPM Provincial-municipal national accounts 
balance (+ if surplus) 
GBALPM = YTOTPM - (NGPAPM)(WQGPAPM) - GWIPM - GWPASPM 
- (NIS)(WQISM) - GWSSM - GCNWPM - GIPPM - GSUBSPM 
- GASSTPM - GTGHPM - GTPINTPM - (INRCGPM) (PINRCG) 
- (INRCSM)(PINRCG) - (IMEGPM)(PIMEG) 
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14.8 GBALH Hospital national accounts balance 
(Pe itegs Ur pues) 


GBALH = TRHPR + YGIH + GTGHPM + CCAGH$ - GCGSH - (LE Ee) 
4.9 LGFTB End-of-quarter stock of Government of Canada 
treasury balls (excluding Bank of Canada 
holdings) 
LGFTB = J1D(DDGFB) = GBALF —- JID(ANFCUR) —- J1D(ABBCD) 


- J1ID(ABBCN) + (FX0O)(PFX) - JID(LGBF) - TCCF + TCAF 
+ GAMIS - JID(LGFCSB) + J1L(LGFTB) 


Ae ne) PLGI Market valuation ratio for Government of 
Canada, provincial and municipal bonds 
held by Canadian residents 

PLGI = (EWLF)(I[(PLGF1C)(LGBFR1C)+(PLGF2C ) (LGBFR2C ) 
+(PLGF3C) (LGBFR3C)+(PLGFA4C ) (LGBFRAC) 1] / 
[LGBFR1C+LGBFR2C+LGBFR3C+LGBFR4C] ) 

+ (1-EWLF)(.20 PLGF1C+.14 PLGF2C+.33 PLGF3C 


+.33 PLGFAC ) 


Ale GBRPM Gross new issues of provincial and municipal 
bonds (excluding provincial issues to 
Canada Pension Plan Investment Fund) 


GBRPM = GALPM + GBRETSPM - GBCPPPM - GBALPM 
14.12 LGBPM End-of-quarter stock of provincial and 
municipal bonds, direct and guaranteed 


(excluding provincial issues to Canada 
Pension Plan Investment Fund) 


LGBPM = J1L(LGBPM) + GBRPM - GBRETSPM 
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a a UGNWNH Government nonwage expenditure (excluding 
currentwexpenditure by hospitals: 
Glo Gis dollars; 
UGNWNH = IIG + INRCGPM + IMEGF + INRCSM + IMEGPM 


+ INRCGF + IH + (GCNWF+GCNWPM) /(PGCNWG) 


15.1 


LO. 2 


15.3 


15.4 


15.5 


15.6 


LOZ 


15.8 


og 


(see table following for “equations 15.1-15.8) 


ANFCUR 


DPB 


DSTL 


LGFCSB 


DDB 


DSWPB 


DNPTB 


Dis 


Currency outside chartered banks held by 
nonfinancwal: public 


Personal savings and personal chequing 
accounts in chartered banks 


Chequable and nonchequable demand and 
Savings deposits in trust and loan 
companies 


End-of-quarter stock of Canada Savings Bonds 


Demand deposits in chartered banks 
(excluding float, Government of Canada 
deposits and personal chequing accounts) 


Swapped deposits in chartered banks 


Nonpersonal term and notice deposits in 
chartered banks 


Receipts and guaranteed investment 
certificates deposited in trust and loan 
companies 


Drei 


15.10 


Doral 
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Technical Relationships 


ANFGN Government of Canada, provincial and 
municipal debt less chartered bank day, 
call and short loans held by nonfinancial 
DUbDLic 


ANFGN = LGBPM + LGBF + LGFTB + LGBFG - LGB12 - LGB13 
- LGFTBNR - ABELCD - ABLGBPM 


ANFLIQ Liquid assets held by nonfinancial public 


ANFLIQ .= ANFCUR + DPB + DSTL + LGFCSB + DDB + DSWPB 
+ DNPTB + DTITL + ANFGN 


DCDPB Canadian dollar deposits in chartered banks 
(excluding Government of Canada deposits) 


DCDPB = DDB + DNPTB + DPB 


Osh 


eA SS°T 68°T 6L°T To°T Seon 06°O SO HBO 
686° L66° 686° 226° 098° 6L6° LL6° 6S6° LS6° 
(91°92) (91°92) (91°92) (9T°92) (91°92) (91°92) (91°92) (9T°92) (9T°92) 
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Sector 16. Chartered Bank Assets 


Om DSTATB Statutory deposits in chartered banks 
1Q55-4Q68 OLS 
DSTATB = 647.60 - .01202 [QC1(DCDPB+DDGEB ) | 


(Sn22 ee wise) 
+ .00293 [QC2(DCDPB+DDGFB) | 


(2s. 

+ .00619 [QC3(DCDPB+DDGFB)] + .55002 (DCDPB+DDGFB) 
(2.64) (6a7 7) 

+ .44702 J1L(DCDPB+DDGFB) 
(5.25) 


see = 149.32 RB2 = .999 COVe =" Lb. 0O2% dw = 1.32 


Gree ABBCN Bank of Canada notes held by chartered banks 


1Q55-4Q68 OLS 


ABBCN = 68.330 - .02258 [QC1(ANFCUR) ] 
(S11) (4368) 


- .,00448 [QC2(ANFCUR)1] - .00791 [QC3(ANFCUR) | 
(.82) (2604s) 

+ .12439 ANFCUR - .41235 J1D(ANFCUR) 
CV a9, (3.36) 


see = 31.40 RB2 = .815 cov = 10.04% dw = .82 
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16. ABSTATN Bank of Canada notes held by chartered 
banks on a statutory basis 


1Q55-4Q68 OLS 
ABSTATN = 53.913 - .09104 [QC1(ABBCN) ] 


(ero ee eee 


+ .10190 [QC2(ABBCN)] + .08217 [QC3(ABBCN)] 
(3.85) (3208) 


+ .57744 ABBCN + .50696 J1L(ABBCN) 
(4710) (4.05) 


see = 51.06 RB2 = .772 cov = 8.00% dw = .43 


16.4 RBCR Required cash reserve ratio of chartered 
banks 
RBCR = [ (ERBCRDD ) (J2A[DDB+DDGFB] )+(16-ERBCRDD) (J2A1DPB+DNPTB| ) 


+(2 ERBCRDD-16)(.01 ERBPCA)(J2AIDPB] )1/ 


[ J2A(DCDPB+DDGFB) | 


T6.5 ABLP Chartered bank personal loans 


2Q56-4Q68 OLS 


JID(ABLP) = - 162.75 - .01614 (QC1[J1L(ABLP)1)) 
(S08 en (S266) 
+ .02473 (QC2IJ1L(ABLP)1) - .00451 (QC3IJ1L(ABLP)! ) 
CSA (es 
+ 371.99 J1LI(RABEL-RABELD ) /RABEL | 
(6.76) 


+ .16492 [(PCMV)(CMV)+(PCDO)(CDO)} 
(7.80) 


see = 54.92 RB2 = .816 dw = 1.352 
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16.6 ABLB Chartered bank business and miscellaneous 
general loans 


2Q56-4Q68 OLS 
JIDCABLB) = — 2UOnsom—er0l Go4 (QC1LIJ1L(ABLB) ! ) 


(3048) S550) 


+ .02706 (QC2IJ1L(ABLB)1) + .00622 (QC3IJ1L(ABLB) 1) 
(6.30) Gietch 


+ JWI (RABEL-RABELD ) /RABEL] 


+ .15602 [(PIME) (IME)+(PINRC) (INRC) 
(3.44) 


+) DDIEUPKIBIULKIT Bala) YTV A 
-(YCR+CCAC$+TCAF-TCCF) | 


+ .17391 (QDBA) I (PIME) (IME)+(PINRC) (INRC) 
(5:10) 


+J1D( {PKIB](KIB])+YIVA 
-(YCR+CCAC$+TCAF-TCCF) | 
- 390.86 J1L(QCRISIS) 


(6.31) 

t JWI (RABEL. . «| 

O 157.26 9 (5.40) 

-1 250 Jeleme (5%, 446) 

-2 265.07 noes) 

-3 Soin ee WC a4) 

=A 157.26 (5.41) 
Sum W = 1100.81 Zee 


see = 91.09 RB2 = .687 dw = 2.02 


Technical Relationships 


LG. ABBCD Bank of Canada deposits held by chartered 
banks 


ABBCD = (.01 RBCR)(DSTATB) + ABEC - ABSTATN 


16.8 


16.9 


PG=LO 


L6G. 11 
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ABEL Chartered bank earning liquid assets 


ABEL = ABT  —~ ABBCD —~ ABECN = -ABLB -— ABLP - ABLM — ABLCBPM 
=ABLOG=ABSC 


ABELCD Chartered bank Canadian dollar earning 


liquid assets 


ABELCD = ABEL - ABELNF 


ABT Chartered bank total assets 


ABT = DCDPB + DDGFB + LONB 


RABEL Earning liquid asset ratio of chartered 


banks 


RABEL = [ABEL-(.01 ZRBSR)(DSTATB)1]/ABT 
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RS Average yield on Government of Canada bonds, 
1-3 years 


1Q58-4Q68 OLS 


RS = .59756; + .05856) QOCIs = rose Ce. = Ole 908 acs 


(2255) Ser) (2.05) (ens) 
+ .38703 J1L(RS) + .49045 (RTB2) (QFLEX) 
(4.76) (4.90) 
+ .62951 QCRISIS + .29696 (RTB2)(1-QFLEX) 
(3.66) (3.38) 
+ JW(J1P(ABLP+ABLB)] + JW(J1P(PCPI)1] + .07086 J1P(LGBF) 
(ceca 
i JW{J1P(ABLP+ABLB) | JW{J1P(PCPI) 1] 
0 FOstale (5076) 18560. 9 (3e42) 
-1 .05639 (5.76) .16065 (3.42) 
-2 .03609 (5.76) BIS77O 8 oes 
-3 10205 0mnpaaew76) By a ey) 
-4 .00902 (5.76) .09180 (3.42) 
-5 sCO2e6 eM i5e 76) .06885 (3.42) 
-6 .04590 (3.42) 
=i ater 02295 (3.42) 
Sum W =  .20528 Ze »82621 An 


see = .250 RB2 = .9350 cov = 5.40% dw = 1.49 
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RL Average yield on Government of Canada bonds, 
10 years and over 


1Q57-4Q68 OLS 


RL = .60845 + .40041 RS + .14894 (RTB2-RS) 


(2.71). (6504) (13705) 

+ .13254 (RCB2-RTB2) + .19975 PCPICE 
(1.46) (2.59) 

+ .05804 J1D(LGBFR4C/LGBFR1C) + JW(RS) 
(e048) 

if JW(RS) 

-1 -.01596 (_ .89) 

-2 .00548 (_ .45) 

-3 nO2044.) “{a189)) 

-4 505055.) (1 ere sr) 

-5 SOS641, 1, seo:) 

-6 05977 (4c) 

-7 204151 ( 4.931) 

-8 .04179 ( 5.88) 

-9 NO4L 77) Sie rine) 

-10 .04165 = ( Bees 

-1l .04165 (10.31) 

-12 04183 (11.64) 

-13 .04208 (11.29) 

-14 504211 5 (noes) 

-15 OALAG | tme7ese) 

-16 505050.) (2bmss)) 

-17 .03543 ( 4.88) 

-18 nO282800 | 74 220) 

-19 e019 Iss Pasar) 

Sum W = 61224 21222324 


see = .096 RB2 = .982 cov = 1.84% dw = 1.25 


17.3 


RML 


RML 


.19023 
Ge70N 


» 22945 
(210) 
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Average yield 
5-10 years 


1Q57-4Q68 
+ 73265 RS + 
(9.05) 
(RCB2-RTB2) + 
JW(RS ) 

HOOOSS en OL 
OOS SimmrG. 35) 
.00756 ( .57) 
.00814 ( .62) 
00788 sui @ sce) 
00746 ( .64) 
OOT4A I (tna) 
"00820 {| agms 
.00995 (1.39) 
01276 (2 Alle; 
<OL655  (34i3e2) 
02102 (4.179%) 
.02582 (5.68) 
.03034 (5.53) 
sO5S8% (41.914) 
305552" (e355) 
.03423 (3.89) 
.02882 (3.54) 
.01792 (3.26) 
551902 (217075 
RB2 = .980 


on Government of Canada bonds, 


OLS 
.29945 (RTB2-RS) 
(3201 
.20112 PCPICE + JW(RS) 
(20S) 

Z4 
ov = 2.31% dw 


Le Le/; 
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RMS Average yield on Government of Canada bonds, 
a-oOMyears 


1Q57-4Q68 OLS 


RMS] Seelesse0 el o2cie RS 42244871" (RIB24RS) 
(53) (23.50) (6.35) 
+ .44932 (RCB2-RTB2) + JW(RS) 
(5.46) 

t JW(RS) 
-1 OUOG Okan (genre) 
-2 SOOle ema G) 
-3 -.00542 (1.45) 
-4 -.00957 (3.13) 
-5 -.01148 (2.44) 
-6 =e O47 mel ee 91) 
-7 -.00989 (1.50) 
-8 -,00708 © (1.07) 
-9 =,00337 ( .55) 
-10 OO09Osmm (ml 7) 
-11 OCS 59 woul Ls) 
-12 O09 77me ce. bl) 
-13 SON SE9N yl. 2.:00)) 
-14 Ole6s2, — (5.09) 
-15 FOLSS eo c05) 
-16 SOUSS4 EUS s01)) 
-17 POlSOG seam 105) 
-18 .01464 (2.98) 
-19 POURS (ase) 

Sum W =  .08018 Z2Z3 


see = .175 RB2 = .956 cov = 3.59% dw = 1.15 


17D 


17.6 


RNPT 


RNPT 


RSWP 


RSWP = 


see 


+ 
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Rate on nonpersonal term and notice deposits 
in chartered banks 


1Q55-4Q68 OLS 
- .77634 + .97851 (1-QDB)(RS) + .76684 (QDB)(RS) 


(3.91) ow selon dS) (5.96) 


~35750 (QDB)[J1L(RS)] 
(2750) 


25235 RB2 = .943 cov = 8.435% dw = .99 


Rate on swapped deposits in chartered banks 


1Q62-4Q68 OLS 


245843 + .84669 [REUR-(PFX-PFXF) (405.5) ] 


(22:82:an (2907) PFX 


pllels) RB2 = .969 cov = 3.86% dw = 2.15 


Leia, 


7.3 


AEM 


RTTL Rate on one-year deposits in trust companies 


1Q54-4Q68 OLS 


RTTL = .23010'+ .47517 RS = .15365 J1L(RS) 
(2 SHONPE | CSAs) (2 fii5) 


+ .66819 J1L(RTTL) 
(9.82 


see = .181 RB2 = <972 ClON@e =I Gili dw = 2.14 


RMC Conventional mortgage rate 
1Q57-4Q68 OLS 
RNC p= e2ov0 pe sOOoc4enQc Imcin 047661 002 =. 0026) QC3 


(37012) 929 EO 1) (1.50) C163 


- 3.3352 { (HAPTL+HAPLI+HAPB+HAPCMHCS+HAPCMHCM) / 
(4.34) 


((PIRC][(NHH] ) ] 
— .01672 [(J1L(SHM+SHS] )/NHH] 


(.17) 
+ .10301 (QNHA)(RL+2.25-RNHA) 
Glas) 
- .47334 QNHA + JWIYDP/((NHH](PGNE])] + .72467 J1L(RMC) 
(4.75) (9.89) 
t  JWIYDP/( (NHH]{PGNE]) 1 
0 P3575 5° “(5285 ) 
-1 -26702\ 5 Wi5083) 
-2 1786) (3583) 
ae +08931 (3.83) 
Sum W = .89307 a 


eh) Y RB2 = .978 cov = 1.53% dw = 1.56 


see 
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L729 HAPTL Trust and loan company mortgage approvals 
1Q57-4Q68 OLS 
HAPTL = 10.694 - .00042 [QC1(ATL)1] + .01049 [QC2( ATL) ] 
(.84) (iople'7,) (4.61) 
- .00116 [QC3(ATL)] + .00782 [J1L(.51RMC+RNHA]-RL) 1 [ATL] 
(. 018) Gives) 
+ .00463 ATL + .20194 J4D(ATL) + JW(HAPTL) 
(oe) (25. 507.08) 
t JW(HAPTL ) 
=a 13700 (lee Loa) 
ae -05664 (ara? Si) 
5 -,.00345 (EO 78) 
-4 -.04329 (aso le) 
=o =.06285 CoO) 
mG =e OG LLY (1.45) 
=e =eOAte lan i. b2) 
Sum W = -.01934 Z1Z2 
see = 39.24 RB2 = .858 cov = 20.92% dw = 1.88 


17%. LO 


By eee 


1s 


Life insurance company mortgage approvals 


1Q56-4Q68 OLS 


= 9.6617 - .00229 [QC1(ALI-APLLI) | 


(.43) (3.05) 
-00465 [QC2(ALI-APLLI)] + .00042 [QC3(ALI-APLLI) } 
(6.42) (577°) 
-00403 (QNHA) (RL+2.25-RNHA) (ALI-APLLI) 
(cl3 7.) 
TOC cOSM CRU T-APELI) s—5 257140 34D (APLULD 
(4.95) (5.52) 
-00025 (1-QNHA)(J1L[.5(RMC+RNHA)-RL] ) (ALI-APLLI) 
(205) 
JW(HAPLI) 
JW(HAPLI) 
e574 een O.70) 
2100795 =a 2 s07") 
SO5G6 9mm 2.07) 
302520) = (21807) 
200630 (2.07) 
= .34646 Z2 


Dodie 


RE2f=—". Sie cov = 14.59% dw = 2.20 


Technical Relationship 


Assets of trust and loan companies 


Ditties sLON LL 
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Geek VKB The difference between the long-term 
interest rate and the normalized 
yield on the market value of business 
capital stock used to solve for VKB - 
the market! value of the end-of=quarter 
business capital stock 


1Q55-4Q68 OLS 


RL-100[J4S(YC-TCA+ECINT+YCGBE+YNFNC- [WQMMOB] [NEUPB] )/J2A(VKB) } 


2.0282 + PCPICE - .91220 [(I[.01 PCPICE] [J2A(VKB) | 
(3435) (5.11) 


+J4S[YC-TCA+ECINT+YCGBE 
+YNFNC- (WQMMOB ) (NEUPB) | ) / 


J4S(GTPINTF+GTPINTPM-EIFDMIS) ] 


Technical Relationships 


Sree PCPICE Expected annual rate of change in the 
Consumer Price Index (Weights derived 
in pthe tesitima Vion sof sls .1) 


PCPICE = JWI J4P(PCPI) |} 


e JWI J4P(PCPI) 1) 
0 SIS771. See es) 
-1 .06334 ( .92) 
-2 SOY | i 2G 
-3 -.00678 ( .10) 
-4 00096 { 201) 
-5 02620. Gl eease) 
-6 506075. “{ Pa10) 
-7 09626 | (2.76) 
-8 ~12455 (2275) 
-9 573004 (2049) 
-10 12630 (2.18) 
=i ~08329 (1.99) 

Sum W =  .88113 7122725 


18.35 


18.4 


18.5 


18.6 


ioe 
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VLGB11 Market value of resident-held Government of 
Canada, provincial and municipal bonds 


VLGB11l = (PLGI) (LGBF+LGBPM-LGB12-LGB13) 


V Market value of private sector wealth 


V = (VKB)(1-.01 RVB12-.01 RVB13) + Al2 + Al3 + (KMV)(PCMV) 
+ (KDO)(PCDO) + (14.797 SHS+8.878 SHM)(PIRC) 
+ VLGB11 + ABBCD + ABBCN + ANFCUR + LGFCSB 


+ LGFTB - LGFIBNR - DDGFB 


RHOR Approximation to the real supply price of 
capital 
RHOR = .5(100(1J4S(YC-TCA+ECINT+YCGBE+YNFNC- [WQMMOB] [| NEUPB] ) / 
JZAUV CE igs e nla 2.02829— —PCPICE 
+ .91220 [([.01 PCPICE]1J2A(VKB)1+J4S[YC-TCA+ECINT 
+YCGBE+YNFNC- (WQMMOB) (NEUPB)1)/J4S(GTPINTF 
+GTPINTPM-EILFDMIS )4)) 


RHO Approximation to the nominal supply price 
Ofoecapatal 

RHO = RHOR + PCPICE 

KB$ The replacement value of the business 
capital stock 


KB$ = (PKIB)(KIB) + (PIME)(KME) + (PINRC) (KNRC) 


1GE6 


LoVe) Pala tel Direct investment in Canada from the 
United States 


1Q57-4Q68 OLS 
PUDLEZ = 


-56838 - .00515 QCl + .01428 QC2 - .O06615 QC3 


(4.97) (Perlis) (.35) (lve .01) 

-.03512 EGUIDE - .26066 ZDEPREC + JWI RHO-RHO2]) 
(2.40) (3.59)) 

=. JOOSS [ (EPS$2+EPD$2-YPCC$2+YDV$2) / (SA$2-YCR$2) |} 
(4.17) 

& JW(RHO-RHO2 | 

ae Si -01871 (Ress? Ob) 

=2 ALOPAG)S (2.80) 

=. -03654 (4.62) 

—4A -03441 (3.49) 

=5 -02780 (2.84) 

=16) -01889 (2.49) 

oa ff -00984 C2eao) 

-8 ROOLBZE NN (2n15) 

Sum W = - 18106 babo 


see = .161 RB2 =) .510 cov = 27.46% dwi="l272 


shales 


OISe EL DPS Direct investment in Canada from other 
countries 


2Q58-4Q68 OLS 


[JI2ZAT (IME) (PIME)+(INRC) (PINRC )-YCR-CCAC$111LDIPRV13/KB$] 


oslor1a 4+ JWI RHO-RLUK! + 2518859 QOIL 


(126n) (7.04) 
t JWI RHO-RLUK] 
0 -.00997 ( .63) 
-1 = 00230)" 9i( 12429 ) 
-2 500450 "(1 =47)) 
-3 SOO98Sm V(laan 
-4 »O1428 (2840)) 
-5 .OL767 (2699) 
-6 019099 (38 05) 
-7 O2124, 10S" dip) 
-8 -O2141 *(Seces 
-9 502052 aut 2e oan 
-10 01856 (2.85) 
-11 501552 (278) 
-12 Oil 4-2) mm 2 7.20) 
-13 _.00624 (2.67) 
Sum W =  .16871 ZiZ2 


see = .500 RBZ =" 15177 cov = 46.71% dw = 1.42 


LOS FODI12 Direct investment in the United States 
from Canada 


1Q57-4Q68 OLS 


FODI12 = 67922 + .55004 QCil 


J4A(([PFX] [EPD$2+EPS$2-YPCC$2+YDV$21 ) (B55 O)15) (ae3423) 


- .65291 QC2 - .46445 QC3 - 7.2315 QSALE 
(1.68) (1.16) (4.48) 


see = 1.55 RB2 = .3562 dw = 2.61 
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19.4 BOS Long-term direct and portfolio investment in 
bonds and shares from Canada in other 
countries 


1Q60-4Q68 OLS 
FOL13 = .002794 J1D(V) + 45.178 EF68E 


(2.45) (3.66) 
+ JW(J1D[(.01 XBCF2)e**(4.167641+.01341 QTIME) 1) 


t JW(J1IDI...1) 
fo) -58568 » (ueGS:) 
-1 49328 (1.03) 
-2 58748 (1.61) 
-3 66628 (2.48) 
-4 72968 (3.68) 
-5 M7767 Aer Zs) 
-6 81026 (4.88) 
-7 82745 (4.32) 
-8 .82924 (5.74) 
-9 81565 (3 29)) 
-10 78661 (2.96) 
-11 AZ 1 ON | 2720) 
-12 68237 (2.53) 
-13 “60715 (2538) 
-14 51652 (2.26) 
-15 PAN @49) (2.17 ) 
-16 28907 #2209) 
=a bee s225 ie 02) 
Sum W =  11.10728 Z1Z2 


see = 14.29 RB2 = .306 cov = 55.97% dw = 1.97 


eg 


8 jess) FIND PM Sales of gross new issues of provincial and 
municipal bonds, direct and guaranteed, 
in the United States 


53Q55-4Q68 OLS 


BINTPMI2° = «29660 46.06446.0C1~+. 201952 QC2.—. -01220 QC3 


GBRPM (Ct Sail) (2.94) (.89) (.57) 
- .17906 QLOBO + JWI (RABEL-RABELD ) /RABEL |] 
Cot 2,) 
+ .21495° ELETB 
(2.49) 
t JW{ (RABEL... 
O ey CAO VA (1.89) 
al: =—O8518 (eS) 
=e =. 00583 (eI) 
= -03481 ( 457) 
=4 SoU SOG oh cciits 
Sum W = =i 22205 ZLULe 


see = .092 RB2 = .486 cov = 42.01% dw = 1.70 
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19.6 FINIB12 Sales of gross new issues of Canadian 
corporate bonds in the United States 


3Q55-4Q68 OLS 


Era ee, ee ces BENUB U2. ee af - = .98082 
JIZAT (IME) (PIME) ACENRC) (PE INRG)=YCR-CCACS | (4.79) 
=). 000101 OCI=-- LO 716 OC2 —s 06096. OCS Bao Oooo Go tg he 
(.003) (2.84) (1.65) (4.88) 
- .000364 J1L(LCB12/VCN$2) + JWI (RABEL-RABELD) /RABEL] 
(2.78) 
+ .47101 EIETB 
(Sule) 
t JWI (RABEL...) 
O =, L8550 (eer oor) 
al ae Coa (25'6a ) 
ae EONS (2558) 
=o =ecOZeao (Cieoie) 
-4 -.12288 (1.40) 
Sum W = = IE006 LVAZ 
see = .158 RB2 = .416 COVE=— (75.6065 dw = 1.82 
Loe FITOGB12 Trade in outstanding Government of Canada, 


provincial and municipal bonds between 
Canada and the United States (net sales 
to the United States) 


1Q55-4Q68 OLS 
EIdOGBRT 2-99), 551206. 65 (Uk U-ROB =) 


(79) G7een) 


- .02655 J1L(LGB12/VCN$2) 
(omee)) 


see = 14.01 RB2 = .481 dw = 1.18 


LZl 


L938 FITOBB12 Trade in outstanding Canadian corporate 
bonds between Canada and the United 


states (net sales to the United States) 


1Q55-4Q68 OLS 


FITOBB12 ='206.20 (PFX-EPFXE) + 6.1187 CRL=RCB2) 


(3.92) (3.01) 


- .004034 J1L(LCB12/VCN$2) - 5.4963 EFG8E 
(3.55) (1.99) 


+ 3.1244 QFLEX 
(1.98) 


see = 5.89 RB2p =) 5155.0 dw = 2.03 


19.9 FIPVB12 Purchases of 
portfolio 
Gross new 


net trade 


Canadian corporate shares on a 
basis by U.S. residents. 

issues, less retirements, 
in outstanding shares 


plus 


1Q57-4Q68 OLS 


FIPVB12 = 16.956 QMIDEAST - 45.965 QUSTAX - 72.855 QBROKE 


(et1i97) (6.73) 7720) 
+ JW(J1D(RHOR-RHOR2)] + JWIJ1D(VCN$2) | 


t JW{J1D(RHOR-RHOR2)] = JWIJ1D(VCN$2)1 
0 2. TAG TMANEe 225) B2SVATAS 905 647,) 
-1 7.8402 (108) 155.1909 (5.47) 
-2 9.0803 (1.07) 99.3222 (5.47) 
-3 6.4669 ( .97) 55.8687 (5.47) 
-4 24.8305 (5.47) 
-5 es oie? 6.2076 (5.47) 
Sum W = 26.1341 7AZ2 564.8948 Te 
see = 17.85 RB2 = .675 dw = 1.41 
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BOF dO FIGB13 Sales of Government of Canada, provincial 
and municipal bonds in other countries. 
Gross new issues, less retirements, plus 
net trade in outstanding bonds 


1Q54-4Q68 OLS 
HIGBILS >= S../795es 501629) JL CiGBIS:) eres. COA (Rl) 


(SisL Sen mC aos) (3.60) 


+ 1.0051 ZEUROF + 142.32 QEUROPM 
(14.74) (11.45) 


see = 11.26 RB2 = .900 dw = 2.11 


on Le FIBGDS Sales of Canadian corporate bonds and shares 
in other countries. Gross new issues, 
less retirements,— plusi net trade “in 
outstanding bonds and shares 


1Q55-4Q68 OLS 
BBS j= = 11 25950-— 9.02420.) 10 (GDEPRVIS) Ee LO eo HOeRHO 


(.59) (9.57) (5.20) 


+ .04724 JAA (IME) (PIME)+(INRC)(PINRC)-YCR-CCAC$] 
(3.38) 


see = 18.28 RB2 = .626 dw = .94 


A220) 


TS aoe Lee FOPLY2 Purchases of U.S. bonds and shares by 
Canadians. Gross new issues, less 
retirements, plus net trade in 
outstanding bonds and shares 


2Q57-4Q68 OLS 


FOPL12 = - 6303.6 J1L(Al12/V) - 8.1488 (RHO-RHO2) 
PFX (4.35) (1.51) 
+ JW(ODG2) 
t JW(ODG2) 
0 70846 (8.60) 
-1 65786 (8.60) 
-2 .60725 (8.60) 
-3 .55665 (8.60) 
-4 50604 (8.60) 
-5 45544 (8.60) 
-6 40483 (8.60) 
-7 35423 (8.60) 
-8 ; 3505638 amet GeO: 
-9 ~255020mmiUss GO) 
-10 (2024200 860) 
-1l -15181 (8-60) 
-12 01 SMH 8: GO) 
= _+05060 (8.60) 
Sum W = 5.31345 7a 


LOL FIYCRE12 Canadian corporate retained earnings 
accruing to U.S. shareholders 


1Q55-4Q68 OLS 


FLYCRE12:=530. $90p=altei7 577a0C1N 411520) OC2 — 7.1180) C3 
(354550 (260) (2283) (76) 


+ .49138 (LDIRV12/KB$) (YC-TCA) 
(Lees) 


- (MDIV$12) (LDIRV12/[LDIRV12+LPCV12] ) 


see = 17.58 RB2 = .858 cov = 10.89% dw = 1.51 


20.1 


20.2 


20.5 


20.4 
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Sector 20. Lnternatitonalerortfolito Posi t tons 


Technical Relationships 


LGB12 Government of Canada, provincial and 
municipal bonds, direct and guaranteed, 
held by U.S. residents 


LGBl2 = J1IL(LGB12) + FINIPM12i+ FINIGF12 + FITOGBI2 


+ FIRETG12 

LCB12 Canadian corporate bonds and debentures held 
by U.S. residents 

LCB12 = J1L(LCB12) + FINIB12 + FITOBB12 + FIRETB12 

LPCV12 Value of common and preferred Canadian 
corporate shares held by U.S. residents 

LPCV12 = (PKB/J1L(PKB)+YCR/VKB) (J1L(LPCV12) ) ete Vibes 

wheres: 

PKB = KB$/(KIB+KME+KNRC) 

LDIRV12 Replacement value of the stock of U.S. direct 
investment in Canada, including Canadian 


corporate retained earnings accruing to 
U.S. direct investors 


LDIRV12 = (PKB/J1L(PKB) )(J1L(LDIRV12) ) tor Loe REY CRE]? 
wheres 


PKB = KB$/(KIB+KME+KNRC ) 
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201.5 LDIPRVIS Replacement value of the stock of direct and 
DOTtLOlTominvestment in Canada’by other 
countries, including Canadian corporate 
retained earnings accruing to shareholders 
Of sothereoountries 


LDIPRV13 = (PKB/J1L(PKB))(J1L(LDIPRV13)) + FIDI13 


a PUB ENS CREE S 


20.6 LGB13 Government of Canada, provincial and 
municipal bonds, direct and guaranteed, 
hela by -resadents of other countries 


HCBLse— Ji LCBIS)\= eLeRIS 


PAPAS Is Book value of U.S. indebtedness to Canada, 


including retained earnings: accruing to 
Canadian shareholders 


MECH = CALS ii BOD ees ehOnin 2) av ED( AY CREL2)) 

20.8 Al3 Book value of the indebtedness of other 
countries to Canada, including retained 
earnings accruing to Canadian share- 
holders 

AVS ==— JIG CATS) or Onlo ee J DCAYCRELS)) 

20.9 RVB12 Return to U.S. residents from Canadian 
business assets (percentage of total 
return) 

RVB12 = 100(LDIRV12+LPCV12+LCB12)/KB$ 

202 LO RVB13 Return to residents of other countries from 
Canadian business assets (percentage of 
total return) 

RVB13 = 100(LDIPRV13/KB$ ) 


ee Lt 


2c 


FXO 


FXO 


EXE 


FXP 
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Official excess demand for spot exchange 
1Q63-4Q68 OLS 


.84817 [ZRESD-J1L(URES) } 
(G19) 


-49354 [(PFX-1.081)/(.000081-[PFX-1.0811**2)] 
(4.28) 


41110.9 [(1.08-PFX)-([(1.08-PFX)**21**.5)] 
(5.51) 

79.144 ZTR 

(2.44) 

see = 84.93 RB2 = .849 dw = 1.61 


Private excess demand for spot exchange 


1Q63-4Q68 OLS 


= S849 —e.219lS SZA(UBAL/PEX) + .13145 J2A([J1L(ULS) ] 


(81297,03) (1828519) (629575) 
235.06 [RS-(___LEURO __)REUR 
(3.56) MTM$2+LEURO 


-(___MIM$2___)RTB2-(REUR-1) (REUR-RTB2) 


MTM$2+LEURO RCD2 
-405.5 (PFXF-PFX)/PFX!] 


102.65 J1DIRS-(___LEURO __)REUR 
(951) MTM$2+LEURO 
-(___MIM$2___ )RTB2-(REUR-1) (REUR-RTB2) 
MTM$2+LEURO RCD2 
-405.5 (PFXF-PFX)/PFX!] 
186.26 EIET + 621.68 EF68E 


(272015) (10.42) 


see = 82.81 RB2 = .856 dw = 1.54 


WAS 


Clee O PR xe 90-day forward exchange rate (Canadian 
dotlarsepereUsc. dollar ) 


1Q63-4Q68 OLS 
PYAR = 107828) —-. 000011 J4A(UBAL/PFX) 


(US O14 ie (5706) 
+ .001421 [RS-(___LEURO __)REUR 


(reel 72) MTM$2+LEURO 
=i MTM$2 )RTB2-(REUR-1) (REUR-RTB2) |] 


MTM$2+LEURO RCD2 


+ .0000166 ZFXOF + .01923 EP68E 
(2.88) (5.04) 


SCe w=. ..001°9 RB2 = .645 COV = 217% dw = 1.57 


Technical Relationships 


21.4 PFX Equilibrium condition in the foreign 
exchange market, used to determine the 
Spot exchange rate, PFX (Canadian dollars 
pereU.o. dollar) 


PROV EAE 2=2 0 


Pal ees) FIS Balance of payments identity used to 
determine short-term capital flows as a 
residual 


HiSm=mGEXO)( PEX\Ee ey ERES2ADT =" UBAL 


ALANS UBAL12 Net balance of payments with the United 
States on current and long-term capital 
account (million Canadian dollars) 

UBAL12 = X$12 - M$12 + FIDI12 + FINIPM12 + FINIB12 
+ FINIGF12 + FIRETG12 + FIRETB12 + FILO12 - FODI12 


+ FITOGBI2 — FOPLI12 + FIPVB12 + FITOBB12 


2 lek 


21.8 


PeMris) 
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UBAL Net balance of payments with all countries 
On current and long-term capital account 
(million Canadian dollars) 


UBAL = UBAL12 + X$13 - M$13 + FIDI135 + FIGB13 + FIBL13 
+ FILOLS =e rOLTS 


URES Canadian foreign exchange reserves, 
including gold, U.S. dollars, other 
convertible currencies and reserve 
DOSI1U LOM elie wih (middle! Olle ts. 
dollars) 


URES = J1L(URES) + FXO + ERESIADJ + ERES2ADJ 


ULS Net international short-term liabilities 
outstanding between Canada and the rest 
Of the world (sifanet. liability iseof 
Canada to rest of the world) ((miliion 
Uo. dOwlars:) 


ULS = J1L(ULS) + FIS/PFX 
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